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K-BOLT the blind fastener with Kaylock reliability 

Get to know K-Bolts — the bright new addition to Kaylock's already 
broad line of quality fasteners for the aerospace industries. 
Designed for structural applications, K-Bolt single-unit assemblies 
are easily installed from one side of the work surface, using existing 
crib stock tools. They reduce assembly time and costs, overcome 
limited-access problems. With traditional Kaylock reliability, K-Bolt 
clamp-up characteristics provide high resistance to vibration and 
fatigue — exceed existing specifications for tensile and shear 
strength. K-Bolts conform to proposed NAS specifications and are 
available with hex or flush heads, in nominal shank diameters of 
5/32 to 3/8 inch. Write today for Bulletin 2622. 


KAYNAR MFG. CO., INC., KAYLOCK DIVISION • Box 2001, Terminal Annex. Los Angeles 54, California 


This new titanium wheel will outlast 
ordinary aircraft wheels at least 5 to 1 


This revolutionary titanium wheel by Goodyear is the most durable ever built. To date, it has rolled up 
a service life of over 14,000 miles in tortuous dynamometer tests — and it’s still going strong. This com- 
pares with 2000 to 3000 miles of roll-life for ordinary aircraft wheels. • And the new wheel has other 
advantages: 1. High strength-to-weight ratio cuts many pounds off high-performance military aircraft. 
2. Permits thinner wheel sections — allows more space for brake assemblies. Can be made 15-20% 
lighter than today's air-transport wheels. 3. Increases safety factors. 4. Low thermal conductivity helps 
tires run cooler. 5. Exceptional anticorrosion properties eliminate the need for painting, make inspec- 
tions easier and cut maintenance costs. • If you'd like to know more 

about this aircraft wheel— or other new products for the aerospace age AR 

from the largest, most experienced engineering staff in the business aviation products 
—write Goodyear, Aviation Products, Dept. W-1715, Akron 16, Ohio. 






JIM LING KNOWS GROWTH FIRST HAND 


Guiding corporate growth is a way of life for Jim Ling, Chair- 
man of the Ling-Temco-Vought Executive Committee. His wide 
experience has been brought to bear in financial matters, 
policy-making that led to streamlining a complex company, and 
long-range planning that is keyed to increasing the importance 
of Ling-Temco-Vought as a partner in our country's space and 
defense efforts. Rapid progress at LTV stems from the com- 
pany's ability to utilize the talents of a unique management 
team. Already the LTV depth management team has proved 
its ability to guide such important programs as Scout, V/STOL, 


Crusader and others. Linder the guidance of these men, the 
company has made significant investments in research, devel- 
opment and production facilities, and in company-funded 
studies that have earned LTV the reputation of having the 
answers when the questions are asked. This kind of manage- 
ment . . . and this kind of investment in the future, coupled 
with proved technical competence in aerospace, electronics, 
communications and consumer products, are the reasons why 
Ling-Temco-Vought will continue to grow as it keeps pace with 
our country's needs. 


- \S O U C3 b-< T . 




DALLAS. TEXAS 


AEROSPACE CALENDAR 


Nov. 12— Wings Club Annual Dinner, 
Americana Hotel, New York, N. Y. 

Nov. 12-15— International Air Transport 
Assn.'s Sixth Public Relations Conference, 
Shoreham Hotel, Washington, D. C. 

Nov. 12-15— Eighth Annual Conference on 
Magnetism and Magnetic Materials, In- 
stitute of Radio Engineers, Pcnn-Sheraton 
Hotel, Pittsburgh, Pa. 

Nov. 15-14— Retardation and Recovery Sym- 
posium, Imperial Motel, Dayton, Ohio. 
Sponsor: Aeronautical Systems Division’s 
Flight Accessories Laboratory. 

Nov. 13-14— U. S. Array, NSIA Training 
Conference. Fort Bliss. Tex. 

Nov. 13-15— National Symposium: Materials 
Compatibility aud Contamination Con- 
trol Processes, Society of Aerospace Ma- 
terial and Process Engineers, Ilollywood- 
Roosevelt Hotel, Hollywood, Calif. 

Nov. 13-18— 17th Annual Meeting and 
Space Flight Exposition, American Rocket 
Society, Pan Pacific Auditorium, Los 

Nov. *14-16—1 7th Annual Meeting Armed 
Forces Chemical Assn., Statlcr-Hilton 
Hotel, Washington, D. C. Host: U. S. 

Nov. 15-16— Seventh Symposium, Welded 
Electronic Packaging Assn., Thunderbird 
Motel, Los Angeles, Calif, 

Nov. 16-17— Second Canadian Institute of 
Radio Engineers Symposium on Com- 
munications, Queen Elizabeth Hotel, 
Montreal, Canada. 

(Continued on page 7) 





HOW EDGEWATER ROLLED 
STEEL RINGS TAKE SQUEEZE 
OUT OF THE PROFIT SQUEEZE 

Formed by rolling so close to finished 
shape and dimension, Edgewater steel 
rings need very little machining. 

This means reduced labor time, less 
waste metal. You pay less in the long run 
for these tough, precise, weldless rings. 

Edgewater rolls each ring from one 
solid block of carefully selected steel. Roll- 
ing creates dense grain structure, develops 
flow lines in the metal that strengthen the 
ring for high unit loading, for exceptional 
resistance to stress. 

Diameters: 5"- 145 "Wide variety of 
shapes including ribs, flanges, grooves, 
conical and tapered surfaces, and others. 

Find out more, in this free 12-page 
brochure, on the art and sci- 
ence of making rolled steel 
rings. You’ll see why Edge- 
water rolled steel rings work 
best in whatever you design. 
EDGEWATER STEEL COMPANY 

P. 0. BOX 478, DEPT. A. W. • PITTSBURGH 30, PA. 

(D 



AVIATION WEEK and SPACE TECHNOLOGY, November 5, 1962 




Can your present X-ray film detect 
fabric deterioration? 


No test more stringent than detecting flaws in organic material challenges 
any X-ray film. Yet Ansco Superay® H-D easily spots early stages of fabric 
breakdown. 

Let this same ultra-fine grain Class I X-ray film give you the high-defini- 
tion image quality so vital to flaw detection in critical missile and aircraft 
components. 

Get complete data on the specialized characteristics of Superay H-D by 
writing Industrial X-ray Department, Ansco, Binghamton, New York. 
ANSCO— America's first manufacturer of photographic materials . . . since 1842. 


Ansco 


X-RAY FILM 
CHEMICALS 
SERVICE 


AEROSPACE CALENDAR 

(Continued from page 5) 

Nov. 19-20— Mid-America Electronics Con- 
ference. Institute of Radio Engineers, 
Hotel Continental. Kansas City, Mo. 

Nov. 26-27— Western States Section Meet- 
ing. The Combustion Institute, Aerojet- 
General Corp., Sacramento. Calif. 

Nov. 26-29— Annual Coordinated Meetings: 
American Nuclear Society. Atomic In- 
dustrial Forum, and joint AtomFair. 
Sheraton-Park and Shorchain Hotels, 
Washington, D. C. 

Nov. 27-29— 40th Meeting, Aviation Distri- 
butors and Manufacturers Assn.. The Ken- 
ilworth, Miami Beach, Fla. 

Nov. 27-29-Fall Meeting. Radio Technical 
Commission for Aeronautics, Marriott 
Motor Hotel, Washington, D. C. 

Nov. 28-30—1962 Ultrasonics Symposium. 
Institute of Radio Engineers, Columbia 
University, New York, N. Y. 

Dec. 4-6— Fall Joint Computer Conference. 
Sheraton Hotel, Philadelphia, Pa. Spon- 
sors: American Federation of Information 
Processing Societies; IRE. 

Dec. 4-6-1962 Convention. National Avia- 
tion Trades Assn., Fabulous Flamingo, 
Las Vegas, Nev. 

Dec. 6-7— Vehicular Communications Con- 
ference, IRE, Disneyland Motel, Los An- 
geles. 

Dec. 10-11— First Annual Symposium on 
Unconventional Inertial Sensors (classi- 
fied), Republic's Paul Moore Research & 

" ” —’lie, N.Y 

laval v- _ 

Republic Aviation Corp. 

Dec. 10-12— Conference on VTOL Aircraft. 
New York Academy of Sciences. Henry 
Hudson Hotel, New York, N. Y. 

Dec. 26-31-Space Physics Meeting, Ameri- 
can Rocket Society and American Assn, 
for Advancement of Science, Philadel- 
phia, Pa. 

Dec. 27— American Astronautical Society 
Symposium on Scientific Satcllitcs-Mission 
and Design, Franklin Hall, Philadelphia. 
Pa. 

Jan. 7-10— Millimeter and Submillimetcr 
Conference. Institute of Radio Engineers. 
Cherry Plaza Hotel, Orlando, Fla. 

Jan. 13-16— 15th Annual Convention, Heli- 
copter Assn, of America. Cabana Motor 
Hotel, Palo Alto, Calif. 

Jan. 14-18— Automotive Engineering Con- 
gress and Exposition, Society of Automo- 
tive Engineers. Cobo Hall, Detroit, Mich. 

Jan. 21-23— 31st Annual Meeting (including 
Wright Brothers Lecture), Institute of 
the Aerospace Sciences. Hotel Astor, New 
York, N.Y 

Jan. 21-24-4 

Meteorological Society, b ... 

Jan. 22-24— Ninth National Symposium 
Reliability and Quality Control, Sheraton- 
Palace Hotel, San Francisco. Calif. 

Jan. 30-Feb. 1-Fourth Annual Solid Pro- 
pellant Rocket Conference, American 
Rocket Society, Bellevue Stratford Hotel 
and also The Franklin Institute, Philadcl- 


Angeles, O 

(Continued on page 9) 
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CARE AND FEEDING OF MISFIT BITS 



(Or: Down to bedrock with EDP) 


"Data,” quoth one of our intrepid 
R&D Engineers in a moment of 
bemused relaxation, “are too often 
treated like a woman's foot!” 

“The object," he elaborated, 
“seems to be to squeeze it into the 
smallest shoe available. It's axiomat- 
ic, of course, that feet don’t fit shoes. 
Vice versa. And data . . . ’’—well, 
you know the rest. 

Which is another way of saying 
that trying to solve a specialized data 
processing problem with a "stand- 
ard" system will usually get you 
bunions . . . and a lot of wasted 
time and money. We frankly prefer 
to start with the data itself . . . and 
an unfettered mind. We've been 
doing it for something over 20 years, 
and you would find the results 
most interesting.* 

Take, for instance, the Radar 
Data Processor we developed and 
produced for the 433-L Weather Ob- 
serving and Forecasting Program. 
One big objective of this program is 
to generate composite radar displays 
of large storm systems. The idea is 
to get cloud intensity and height 
data from a hundred or so weather 
radar sets across the nation, and 
combine all this information at a 
single processing center. 

Foregoing a treatise on the prob- 
lems, let it suffice to say that a size 
9 brown oxford data processor out 
of a box was "no fit” for the job. 
The unit as we produced it accepts 
the quantized grey levels of radar 
echoes from clouds . . . eliminates 
interference effects from practical 
consideration . . . and encodes the 
data in 7 intensity and 6 height 


levels. For each 5 by 5 nautical 
square mile area, maximum cloud 
intensity and the height of the 
highest cloud are stored in a mag- 
netic core memory. 

The radar unfortunately supplies 
its information in a spherical coor- 
dinate system, so we had to convert 
it for storage in rectangular coor- 
dinates, for ease of display. Conver- 
sion is accomplished with some 
interesting (see previous footnote) 
analog computation techniques. On 
command, stored data are trans- 
mitted either to a local display 
printer, or over phone lines to the 
central control station, or both. 

There are also facilities for insert- 
ing code into outgoing messages, 
alarms to signal certain weather 
conditions, and internal test equip- 
ment for checking system perform- 
ance. And there’s a Telecoder with 
some unique capabilities that can be 
adapted for use wherever informa- 
tion on printed or punched tape has 
to be converted for serial transmis- 
sion or readout. (If this is up your 
alley, write for Data Sheet 6-106.) 

We’ll gladly tell you more about 
what we’ve done, but we’d much 
rather talk about your current prob- 
lem in converting data into "hard 
copy,” telephone line signals or 
visual displays ... or in developing 
specialized data handling systems or 
computer control centers. When can 
we get together? Data Processing 
and Display Systems Dept., Budd 
Electronics, 43-22 Queens St., Long 
Island City I, New York. 
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There are no "weak -ends” in Avnet's 
delivery of Bendix Connectors. 
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AVNET i 
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RCA'S MODERN PRODUCTION CAPABILITY SUPPORTS THE 
ADVANCE OF TRAVELING-WAVE TUBE TECHNOLOGY 


The Most Trusted Name in Electronics 





This one covers 165 me in L-Band. 


We just finished making this power klystron. (We're Eimac, of course.) It’s our X832. And here's the objective 
data: 165 megacycles bandwidth (to 1 db) / 1217 to 1382 megacycles with no tuning / 10 megawatts peak / 
10 kilowatts average power output / microperveance 7 results in full power operation at 114 kilovolts with 
272 amperes peak / hollow beam, magnetron -injection gun. The X832 L-Band Broad-Band Power Klystron 
is another example of the way Eimac meets tomorrow's tube needs today. Another reason to keep your eye 
on Eimac for high-power klystrons, advanced microwave tubes, power grid tubes, accessories. 

Eitel- McCullough, Incorporated, San Carlos, California. Subsidiaries: Eitel- McCullough, S.A., 

Geneva, Switzerland; and National Electronics, Geneva, Illinois. KEEP YOUR EYE ON 
12 





















from Mallory imagination in meta/s 

Higher sensitivity for guidance gyros 


Squeeze more rotational inertia into a gyroscope rotor, 
and you can make significant improvements in the 
precision of inertial guidance systems for missiles and 
space vehicles. The job calls for unusual materials 
which have both high density and high strength . . . 
and this is an area in which we have specialized 

Our Mallory 1000 metal, for instance, is a sintered 
powder composition of tungsten which has been used in 
gyro rotors for some years. It has a specific gravity 
of 16.96, and has tensile strength twice that of mild 
steel. Even denser is Mallory 2000 . . . sp. gr. 18. And 
we have developed newer materials with even higher 
densities. We have also developed a material whose 
coefficient of expansion matches beryllium (often used 
as the hub and shaft material). 


For the extreme rotational speeds to which many 
advanced systems are being designed, we’ve developed 
a series of Gyromet* materials. These high density 
powder metallurgy products have exceptional 
strength, and can be used at rotational speeds up to 
120,000 RPM. 

Perhaps your imagination may be sparked by the 
possibilities of Ultramag* as a rotor material. This 
unusual platinum-cobalt alloy is one of the most 
powerful permanent magnet materials known. It has 
a specific gravity of 15.5 ... so you get a lot of mass 
and magnetism in a single structural element. 

We’ll welcome the opportunity to explore solutions 
to space-age materials problems with you. Write to 
Mallory Metallurgical Company, P. O. Box 1582, 
Indianapolis 6, Indiana. 


T 


MallorY 
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Tinkering Around 
With a Tough Non-Environmental 
Connector Application? 






Over 20 years of designing and building thousands of ready-to-install airplane 
power package assemblies (now known as jet pods) has provided the depth 
of design knowledge . . . the unique production methods ... the metals 
research and test techniques now vital in the manufacture of many new 
products at Rohr so highly important to many of the nation's aerospace 
programs. Large, precision antenna hardware; advanced honeycomb fabri- 
cation programs; large rocket nozzles; filament-wound missile cases; a 
variety of metal components for missiles and space vehicles; a broad range 
of helicopter assemblies— these and many others. Plus, of course, the current 
manufacture of jet pods and other large, complex aircraft assemblies. For 
information about the depth of design and manufacturing capabilities at 
Rohr write: Marketing Manager, Dept. 138, Rohr Corp., Chula Vista, Calif. 




INSTANT 


INTELLIGENCE 
FOR INSTANT 
DECISIONS 



Fairchild's new Ground Sensor Terminal permits real-time 
battlefield surveillance from a remote command post. 

This is what it does: The mobile Ground Sensor Terminal receives 
photographic, infrared or radar views transmitted by an airborne re- 
connaissance system. The signals are displayed on a TV screen for 
instant evaluation. In the Ground Sensor Terminal, the signals are 
also recorded on film and rapid-processed for high-resolution ex- 
amination. Position of the aircraft or drone is traced automatically 
on a plot board for precise geographic location of each area viewed. 
If real-time imaging is a prime 
element of your project, look to 
Fairchild first. You will find 
more details in our brochure 
“Facilities and Capabilities— an 
Eye to the Future." Address DEFENSE PRODUCTS DIVISION 

Fairchild, Department 14, 750 syosset, n.y /clifton, n j. 
Bloomfield Ave., Clifton, N. J. los angeles, cal, /palo alto, cal. 

A COMPLETE VISUAL IMAGING SYSTEMS CAPABILITY 







equipment. May 
serve you? 


Magnesium or alu- 
minum Cabinets or 
Consoles are im- 
portant elements 
of ground support 
equipment. The 
most experienced 
builder is ready to 
serve you ... may we? 


We have had years 
of experience in the 
design and manufac- 
ture of lightweight 
radar reflectors, 
plotting board sys- 


At Brooks A Perkins 
you never get half a loaf 

The whole loaf is always available 
at B&P. .. product development- 
basic design — prototypes — quan- 
tity production ... all phases are 
ready to serve you. May we have 
the opportunity to work with you? 


BROOKS & PERKINS, INC. 

1902 W. Fort St. Detroit 16, Michigan 
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"I am a 
Fairchild 
Silicon Planar 
Transistor, 
the most stable, 
reliable transistor 
on the market 
today.” 


I 


(It’s true. The transistor on the 
left set a standard for the semi- 
conductor industry. The unit 
on the right is manufactured 
by the same process, but it re- 
places nine transistors, five 
resistors and a whole boardful 
of interconnections. We make 
it too; we call it Micrologic.) 


FAIRCHILD 

SEMICONDUCTOR 


'I can run circuits 
around you.” 



E D I TO RIAL 


The Sour Trumpet 


Last week we noted on this page that the validity of 
this nation's position in the Cuban crisis was nearly de- 
stroyed by official stupidity in attempting to stop public 
release of the aerial reconnaissance pictures that proved 
beyond any shadow of doubt that Soviet ballistic mis- 
siles were being emplaced on Cuban sites and aimed at 
U.S. targets. In the ensuing week, it became apparent 
that this was just one small facet of a deliberate, bare- 
faced attempt by a political administration to withhold 
facts and distort news that affect the life and fortunes of 
every American citizen. 

The chief commissar in this newly-formed Ministry of 
Truth in the Kennedy Administration appears to be 
Arthur Sylvester, former Washington correspondent for 
the Newark Evening News who is now assistant secretary 
of defense for public affairs. We have watched a series 
of inept, amateur bureaucrats stumble through this job 
during the past decade, including R. Karl Honaman 
whose Prussian drill sergeant's philosophy quickly ended 
his Pentagon career; Robert Tripp Ross who tripped 
over his brother-in-law’s pants in a conflict of interest 
case; and Murray Snyder who proved to be a blunt tool 
in executing Presidential Press Secretary James Hagerty’s 
policies in the Eisenhower Administration. But none 
of these predecessors ever approached the lengths to 
which Arthur Sylvester has gone to use the Pentagon 
public information machinery to withhold and distort 
news of a vital matter beyond the requirements of legi- 
timate military security. Sylvester, whose performance is 
being financed by taxpayers’ dollars, finally shocked every 
form of communications media into bitter protest of 
his actions last week. 

Two actions in which he blandly admitted his role as 
a controller of the news to fit political purposes, rather 
than as a dispenser of facts, were: 

• He issued a directive requiring all Defense Dept, 
employes to report to his office by phone or written mes- 
sage the substance of any conversation they might have 
with a representative of any public media. Since the 
pile of administrative red tape this would create makes 
it clear Sylvester did not expect compliance, it is equally 
clear that this was simply bald intimidation of anyone 
who would challenge Sylvester as the sole source of 
the Defense Dept.’s distorted news of the Cuban crisis, 
even if military security was not involved. 

• He calmly maintained that his use of censorship 
and distortion of the news was "justified” because it 
permitted the "Commander-in-Chief” to speak with a 
single voice and use news control beyond military security 
as "weaponry” in the cold war. 

These statements by Sylvester evidently surprised many 
of the mass media executives who have not followed de- 
velopments in the Pentagon too closely during the past 
two years. But they were no surprise to Air Force public 
relations officers who recently heard Sylvester tell them 
in a closed meeting at the Air Force Assn, convention 
in Las Vegas that their primary' job was to see that 
credit was reflected on the Kennedy Administration. 
Nor were they a surprise to regular Pentagon reporters 
who watched a set of exclusive Cuban missile base 


photos appear in a weekly news magazine that also con- 
tained a story lauding Sylvester’s performance as a 
Pentagon mouthpiece. 

Sylvester’s solo performance on the Pentagon’s brass 
trumpet during the Cuban crisis has been so bumbling 
that even if his superiors approve his thought control 
policy, they can’t afford his inept execution of it much 
longer. Sylvester’s Pentagon briefings have been so poor 
that reporters found more accurate, perceptive and com- 
plete briefings on the military situation at the State 
Dept. 

In a larger sense, Sylvester’s failure has also been 
the failure of his boss, Defense Secretary Robert S. 
McNamara, to understand and handle competently a 
large and vital part of his role not only as custodian of 
a $50 billion annual bag of taxpayers’ dollars, but also 
as the principal trustee of the defense and safety of these 
taxpayers and their families. The Pentagon can certainly 
benefit from more efficient accounting methods and 
inventory control, but it also must have a responsible 
leadership that discharges its full obligations to the 
American people to inform them of their dangers and 
their defenses. Messrs. McNamara and Sylvester have 
failed miserably in their first crucial test in this important 

But the issues involved in Sylvester’s practice of news 
control to achieve political goals go far beyond the 
spectacle of a novice trumpet player fumbling with the 
wrong valves and hitting a succession of sour notes. 
They strike at the fundamental nature of the American 
system of government and the validity of the image the 
American people and our allies abroad think we are 
fighting for. The basic freedom of American life in 
thoughts, politics and religion is its strongest attraction 
for those areas of the world where these freedoms are 
curtailed or denied. If we are now to allow the power of 
our own government to be used to suppress the basic 
elements of that freedom in this country, what a hor- 
rible future we have to face! What a dismal prospect we 
will present to our allies! 

Everj- time we emphasize these freedoms, such as our 
open shots in the Mercury manned space program and 
in the admission of space failures, our international 
stature grows and the pressure increases against the 
Soviet system of suppression. If our responsible govern- 
ment officials arc now striving to adopt the Soviet 
methods of political censorship, single-source thought 
control and manipulation of the news for political pur- 
poses, what a shabby image we will present abroad and 
how poorly has our leadership misinterpreted the solid- 
arity of the reaction of the non-communist nations to our 
initial Cuban stand. 

The White House and Pentagon were quick to remind 
the press of its responsibilities in their guidelines on 
legitimate military security items in the Cuban crisis. 
But both agencies were just as quick to forget their 
responsibility to see that the American people were fully 
and honestly informed of developments in that crisis 
within the bounds of military security. 

—Robert Hotz 



ALL-WEATHER HU2K-1 

Around the clock rescue helicopter operation is now a reality with the U.S. Navy. In fair weather 
or foul when aircraft are launched from a carrier, the pilots can be sure that the “Seasprite" will 
be on station to provide a helping hand should they encounter emergency ditching. The automatic 
self-contained navigation equipment allows the HU2K-1 to operate on its own away from its ship 
whether it be carrier, cruiser, or destroyer. The HU2K-1 can home in on downed airmen or navigate 
over vast ocean reaches to ships in distress. The eyes of the Navy are even sharper now. 



WHO’S WHERE 


In the Front Office 


Tollcfcon, 


o the 


>: L. E. 


dent, elected corporate sec . , 

R. C. Sebold, elected a director of Cohu 
Electronics, Inc.. San Diego. Calif. Formerly 
vice president-engineering of General Dv- 
namics/Convair. Mr. Sebold now is a 
consultant to NASA (AW Apr. 30. p. 23). 

W. M. McFarland, board chairman. Haz- 
eltine Corp., Little Neck. N. Y., and R. L. 
Beam, president and chief executive officer. 

John T. McGraw, executive vice presi- 
dent. Yard Division of Royal Industries. 


Capt. Robert Adicke 
Insurance Associates. 
Capt. t 


lickcs 


if Aviati 


Joseph M. Walsh, a corporate vice presi 
dent, Lear Siegler. Inc. Mr. Walsh con 
tinues as president of the Instrument Divi 
sion, Crand Rapids. Mich. 

Vice President Robert L. Olson, head o 
the newly established Systems Division o 
Autonetics, a division of North America! 
Aviation, Inc., Anaheim. Calif. 

Col. Norair M. Lulejian (USAF. ret.) 
a member of the advanced planning stafl 
of United Aircraft Corp.. East Hartford 


Command's Spac 


is Divisic 


■ard Derus succeeds 
Dr. David D. Cherry as general manager of 
Alto Scientific Co., Inc.. Palo Alto, Calif. 
Dr. Cherry, a founder of the company, is 
returning to Stanford University for ad- 
vanced studies but will continue as an Alto 
director and a technical consultant. 

Thomas P. Hudock, vice president- 
finance and administration, Cook Electric 
Co., Chicago, 111. 

Glenn A. Walters, vice president-producl 
research. Cubic Corp., San Diego, Calif. 

J. V. Dillard, vice president of operations. 
Riddle Airlines, Inc. 

Henry J. Schmidt, assistant to the presi- 
dent of Thompson Ramo Wooldridge. Inc. 

Maj. Gen. Perry B. Griffith, Deputy In- 
spector General for Safety of the U. S. Air 
Force, will become Vice Commander of all 
U.S. Forces in Northeast Atlantic and Med- 
iterranean (CINCNELM) Jan. 10. 1963. 

Honors and Elections 

Lt. Col. John H. Glenn, Jr. has received 
the first Alfred A. Cunningham Trophy as 
itstanding Marine aviator of the 
fhe First Marine Aviation Force 


Prof. Howard S. Seifert; of Stan: 
versify and United Technology Corp.. has 
been named recipient of the American 
Rocket Society’s 1962 C. Edward Pendray 
Award, which is given in recognition of 
outstanding contributions I 

literature. 

(Continued on page 142) 


INDUSTRY OBSERVER 

► Technical and funding requirements for development of large solid-pro- 

E ellant rocket motors above the 120-in.-dia. size were discussed last week 
y National Aeronautics and Space Administration headquarters officials 
and personnel from the 623A Directorate of USAF Systems Command’s 
Space Systems Division. Technical areas include feasibility studies in 
thrust vector control, ignition, nozzles, case composition and new facilities 
—the latter taking the bulk of funding. Industry feeling is that if Defense 
Dept, and NASA do not agree soon on a coordinated program (AW Oct. 
1, p. 16), decision on future of big solid motors will shift entirely to NASA, 
which probably would go directly to work on a 260-in.-dia. motor. 

► Lockheed, one of the four aerospace companies that were selected by 
Army Missile Command to conduct low-cost studies of a solid-propellant 
anti-missile missile for the Hardsite defense program (AW Oct. 15, p. 25), 
has discontinued its efforts and dissolved its study group, apparently because 
it was unwilling to accept cost-sharing aspects of the proposed contract. 
The two-stage, high-acccieration missile is called Sprint, an acronym for 
solid-propellant rocket intercept. 

► Air Force is evaluating an advanced, unmanned re-entry test vehicle called 
SORTIE (super-orbital re-entry test integrated environment) to determine if 
actual flight program should be undertaken. The 1,500-lb., 13-ft., elliptically 
cone-shaped SORTIE vehicle has nearly completed theoretical and wind tun- 
nel analyses of aerodynamic heating and stability and control at super-orbital 
velocity- which is defined as greater than orbital, but less than escape velocity. 
Work on the program is being conducted by Hypersonic Flight Section of 
Aeronautical Systems Division's Flight Dynamics Laboratory. 

► Air Force hopes to cut the time to man-rate the Titan 2 as a Gemini 
launch vehicle (AW Oct. 29, p. 23) by qualifying most of the special 
Gemini systems, such as abort sensing and implementation, during quali- 
fication flights of the Titan 2 weapon system. 

► North American Aviation's Space and Information Systems Division last 
week narrowed competition for the propellant loading and unloading system 
for the Saturn 2 booster to a group of companies believed to include Acoust- 
ica Associates, Powertron Ultrasonics and Space Technology Laboratories. 

► Amiy’s competition for study to define surveillance aircraft configurations 
has been canceled. The request for proposal had been issued horn Ft. 
Eustace, Sept. 25, and proposals were due Nov. 5. 

► One Army consideration in placement of its Sergeant ballistic missile bat- 
teries is that should the enemy be capable of attacking with a 100-kiloton 
weapon, the Sergeant units must be separated by at least 45,000 ft. to pre- 
clude loss of more than one battery from attack with a single nuclear weapon. 

► Sikorsky has delivered the first three of a projected initial order of 28 
HSS-2 twin-turbine helicopters to the Air Force following that service's 
decision to purchase the Sikorsky helicopter under the SOR-190 requirement 
instead of the Vcrtol 107. The three HSS-2s were delivered to Otis AFB, 
Mass., to be used in support of USAF's Texas Tower radar stations in the 
Atlantic Ocean (AW May 7, p. 68). Three other HSS-2s, designated S-61s 
by the Air Force, arc already at Otis under bailment from the Navy. All 
six helicopters are standard HSS-2 versions minus anti-submarine warfare 
equipment. Remainder of the planned order of 28 helicopters will feature 
rear-loading (S-61R) and will be used for logistics support of intercontinental 
ballistic missile sites. 

► Soviet Union may soon launch its first meteorological satellite, perhaps by 
early next year, in the opinion of American scientists who attended the 
recent International Astronautical Congress in Bulgaria (AW Oct. 8, p. 
38). Russian scientists showed keen interest in discussing U.S. experience 
with Tiros satellites and implied that the Soviet Union's first meteorological 
satellite launch is near. 
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COED MK II is our second generation Computer Operated Electronic Display, for large-scale 
computer systems. The Mark II provides the needed "match” for full utilization of high-speed 
digital computers (such as our Bendix® G-20) in systems design, program management, and 
implementation of real-time data processing systems. It gives a quick-look review of problem 
solutions or processed data, as well as on-line display and control for repeated solutions and 
optimization. Engineers interested in using such advanced design tools, or interested in appli- 
cations of advanced display techniques, are invited to contact our Personnel Director, Bendix 
Systems Division, Ann Arbor, Michigan— An Equal Opportunity Employer. 
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Washington Roundup 

Ait Force, unsuccessful in its efforts to persuade Defense Dept, it should have its 
own nian-in-space program rather than rely on that of the National Aeronautics and 
Space Administration, now is planning to orbit a plastic dummy. 

The man-sized dummy is called “Max the Plastronaut." Max would be placed in 
orbit through the denser parts of the Van Allen belt to measure the effects of severe 
radiation on man. The dummy planned for use has plastic tissue simulating human 
tissue. The effects of radiation on ion chambers inside the dummy would be 
telemetered to earth. 

Project is being handled by Kirtland AFB, N. M. The anthropomorphic dummy 
would be the first orbited by the U. S. Some U. S. space officials believe Russia shot 
at least one dummy into space before orbiting cosmonauts. 

First cooperative U. S.-Russian space project probably will consist of signal-bouncing 
experiments with the Echo 2 passive communications satellite. Future of such joint 
projects would brighten with casing of the Cuban crisis. Impetus for U.S.-Soviet 
cooperation came from an exchange of letters between President Kennedy and Soviet 
Chairman Khrushchev'. Space leaders in both countries were near an agreement when 
the Cuban troubles intensified. Talks to date also have laid the groundwork fot 
joint weather and geomagnetic satellite experiments. 

Defense Dept, budgeteers fear the blockade and other military operations stemming 
from the Cuban crisis may push the department through its Fiscal 1963 budget 
ceiling. Army, Navy and Air Force already arc estimating their cost if the crisis is 
extended. Congress would undoubtedly appropriate any extra money needed, but this 
would disrupt Defense Secretary Robert S. McNamara's economy campaign. 

Defense Dept, and NASA are trying to work out an agreement to govern the 
operation of the newly acquired portion of the Atlantic Missile Range. Air Force is 
trying to keep control of the range but has been thwarted to date by restrictions put 
into the NASA authorization act this year bv the House space committee. The space 
committee is ready to hold hearings next year if Defense Dept, and NASA cannot 
agree on an AMR operation policy. The NASA authorization law gives the spaa 1 
agency jurisdiction over the 78,800-acres recently added to AMR. 

Importance of aerial reconnaissance in the Cuban crisis was recognized publicly 
last week when President Kennedy had Air Force Chief of Staff Curtis LcMay bring 
two reconnaissance pilots and a photo interpreter with him to the White House. 

Meanwhile, the government's own policy on the photographs was fuzzy. While 
intelligence agencies delayed release of Cuban missile photos for more than 40 hr. after 
President Kennedy's Oct. 22 speech. U.S. Information Agency began a 7-day. around- 
the-clock effort which produced 17.704 photographic prints. 3,900 copy negatives. 
18.038 plastic plates, 9.600 oversize prints. 1.830 offset sketches and 1.000 lithographic 
drawings for distribution to 223 of its field posts in 107 countries abroad. USIA 
worked from 53 aerial photos. Only 32 were released to the U. S. public. USIA 
proudly issued a press release telling how its effort “served to provide irrefutable evidence 
of the secret Soviet missile buildup in Cuba" and supplemented other efforts to “get 
the U. S. point of view across to as wide an audience as possible.” The intelligence 
agencies had argued that release of even a few prints would reveal too much to Russia 
about U. S. reconnaissance capability'. 

In a frankly political move aimed at helping elect Democrats in Michigan this 
week, the Administration last week gave a Texas company two important contracts but 
arranged for the work to be done near Detroit. Ling-Tcmco-Vought was chosen over 
Chrysler Corp., after a 60-day program definition phase, to develop and produce Army's 
Missile B in the Armv-owncd Warren Ordnance Plant, where Chrysler built the Red- 
stone and Jupiter missiles. L-T-V also won a S2.5-million development contract for 
a one-and-a-quartcr ton cargo truck based on its company-developed "Gamma Goat” 
vehicle. Much of the truck work could end up being subcontracted to Chrysler. Army 
said it “expects that most of the major assemblies for the vehicle will be obtained from 
the automotive centers of Michigan." Chance Vought Division of L-T-V will occupy 
about two-thirds of the 2,160,000 sq. ft. plant. It will send 150 technical and manage- 
ment people to Detroit at first, and employment there will reach 1,000 next year. The 
missile contract will be for about SI 00 million. Aerojet will produce Missile B's pre- 
packaged liquid fuel. 

Dr. Alain Enthovcn, 32, one of the so-called Pentagon whiz kids, has won a pro- 
motion at the expense of his former boss, Hugh McCullough, deputy assistant secretary 
of defense (programing) in the office of Comptroller Charles J. Hitch. Enthovcn has 
been given the title of deputy assistant (systems analysis), taking the entire office, which 
specializes in cost effectiveness studies (AW Oct. 8, p. 25) away from McCullough and 
assuming equal rank with him. McCullough, who has been left with only the systems 
planning function, is expected to resign at the end of the year. —Washington Staff 






INDIAN AIR FORCE specially-modified 0119 is being used for combat airlift over the Himalayas to embattled Indian troops fighting 
Chinese Comnmnists in the Ladakh valley. The Fairchild C-119 is powered by two Wright R-3350 piston engines and has a 3,400-lb.- 
thrust Wcstinghousc J34 turbojet mounted atop the center wing section. Jet conversion was done by Stcward-Davis, Inc., of Gardena, 
Oilif. Six jet-powered C-119s are now* operating on the Chinese front, delivering combat cargo to airfields as high as 13,500 ft. 


U. S., Britain Begin Airlifting Arms to India 


Indian air force shops for transports, helicopters here 
after Soviet Union reneges on plan to supply MiGs. 

By George C. Wilson 

Washington— U.S. and Britain last week began airlifting military equip- 
ment to India after Russia refused to supply the weapons the Indians needed 
to fight better-equipped Chinese Communist invaders. 

Although first shipments from the West to India were of infantry equip- 
ment, Indian officials visited aircraft plants in the U. S. and Canada in what 
probably is a first step toward obtaining more assault transports and helicopters. 


The hurried visits to aircraft plants 
coincided with the demotion of In- 
dian Defense Minister V. K. Krishna 
Mcnon. He long has favored Russia 
over the U. S„ even buying Soviet air- 
craft when his military leaders recom- 
mended American. 

Prune Minister Jawaharlal Nehru 
took over the Defense post himself 
after Indian newspapers accused Mcnon 
of sending his troops into battle with 
obsolete equipment. Mcnon was given 
the title or defense production minister 
and kept in the cabinet. But his au- 
thority, at least during the current crisis, 
appears to be limited. 

U. S. announced the military airlift 
Oct. 31 and said operational details 
would be worked out with both British 
and Canadian officials. Britain on Oct. 
29 sent automatic rifles to India in two 
Royal Air Force Bristol Britannias. 
France and West Germany also prom- 
ised India some equipment, but the 
specific type and method of shipment 
was still under discussion late last week. 

Prime Minister Nehru was forced to 
shift his traditionally neutral stance and 
lean toward the West because Russia 
declared it was going to support Com- 
munist China's territorial claims and 


would not ship arms to India. This ap- 
parently means Russia will not supply 
the 12 MiG-21 jet fighters promised to 
India and it raised hopes in France that 
the Dassault Mirage 3 would be bought 
instead. The first sis MiGs were to be 
delivered this December. Russia's deci- 
sion most likely also cancels the agrcc- 


Soviet Group Flights 

Soviet Air Fotce Col. Nikolai A. Var- 
varov said that “flights by single [Rus- 

made” because Vostok 3 and 4 pilots in 
group flight “found space flight to be far 
easier than" the Vostok 1 and 2 cosmo- 
nauts, who flew singly. 

Col. Varvarov, who is chairman of 
the astronautics section of the USSR 
Central Aero Club, made this prediction 
in a recent issue of the publication, 
Soviet Patriot. He said that at perigee, 
Vostoks 3 and 4 were separated by only 
1.86 mi. Official Soviet sources have 
placed the closest point of approach at 
4 mi. Varvarov said the group flight 
had "highly beneficial results" on both 
pilots, including their morale. 


ment to help India manufacture VK-7 
turbojet engines for the Indian Hin- 
dustan 24 jet fighter built at Bangalore 
(AW May 1, 1961, p. 38). 

An Indian evaluation team went to 
Moscow last summer to study Russian 
supersonic fighters and discussed the 
purchase of 24 MiG-21s as well as air- 
to-air missiles. At that time Lockheed 
Aircraft Corp. was trying to sell its 
F-104G to India. There was consider- 
able congressional outcry when India 
announced it would buy the MiGs in- 
stead. VK-7 engine negotiations were 
still in progress when Red China in- 
vaded India. Russia has been trying to 
sell the engines outright while India 
pressed for manufacturing them under 
an export license. 

In addition to Mellon's opposition to 
purchases of U. S. aircraft, the Russian 
government has enjoyed an advantage 
in the procurement field because it has 
been willing to accept Indian goods and 
rupees as payment while U.S. firms 
have demanded dollars (AW Dec. 26. 
1960. p. 63). But all this is being 
changed as India tries to arm itself as 

U. S. State Dept, officials refuse to 
sav whether India will break its tradi- 
tion of commercial purchases and ac- 
cept grants of U. S. military equipment, 
but this and a face-saving deferred pay- 
ment plan arc under discussion. Either 
procedure would clear the way for the 
U.S. government to buy aircraft for 
India. This adds significance to the cur- 
rent Indian visits to aircraft plants ill 
the U. S. and Canada. 

Nehru himself indicated he felt it was 
time to change Indian defense procure- 
ment policies. He told a meeting of his 
administrators that “I don’t think I 
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have an adequate answer” to the ques- 
tion of why India was so poorly pre- 
pared to fight the invading Commu- 
nists. India needs all kinds of modern 
infantry weapons— automatic rifles, mor- 
tars, bazookas, utility vehiclcs-as well 
as aircraft and helicopters which can 
operate at high altitudes. 

The fighting last week was concen- 
trated on what India calls the North 
East Frontier Agency, an area north of 
the Assam Valley on the Tibetan-Indian 
border in the Himalayas. There are a 
number of U.S. and British built air- 
fields. many of them abandoned, in the 
upper Assam Valley that could be used 
to airlift troops to the northeastern 
battlcfront. These airfields in the Assam 
Valley were the World War 2 terminus 
in India for the China hump. 

With high altitude and STOL (short 
takeoff ana landing) requirements in 
mind, Indian officials have been visiting 
a number of aircraft facilities, including 
Lockheed's Marietta, Ga„ plant and dc 
Havilland's plant at Downsview. On- 
tario. Canada. The Lockheed C-l 30 as- 
sault transport was demonstrated last 
week at Andrews AFB, Md., to a group 
of Indians. 

This was the first serious Indian dis- 
cussion about the C-l 30 since 1960, 
when three Indians flew the aircraft and 
recommended its purchase. But Mcnon 
decided to buy Soviet An- 12 transports 
instead. 

Reports of the Indian-de Havilland 
discussions indicated India wants 1-6 
DHC-4 Caribous and is also interested 
in getting more DHC-3 Otters. The 
Caribous probably would come off the 
line from positions released by the U. S. 

Right now India is filling some of 
these transport requirements by using 
six Fairchild Stratos Corp. C-l 19s. 
powered by two Wright R-3350 piston 
engines and one Wcstinghousc J34 
turbojet mounted atop the center wing 
section. Stcward-Davis, Inc., of Gar- 
dena. Calif., did this special conversion 
job for the Indian air force. The conver- 
sion is designed particularly for high-al- 
titude operations and flying heavy loads 
out of small fields. Eight more C-119 
conversion kits were cn route to India 
last week. All told, India has ordered 
27. The converted aircraft will be part 
of the fleet of 53 India acquired from 
the U.S. several years ago. 

Stcward-Davis is also proposing to 
the Indian air force another type con- 
version of the C-l 19— installing three 
J34 turbojets, one under each wing as 
well as the one atop the center. This 
conversion is designed to give Indian air 
force the assault transports it needs in 
the shortest possible time. Tire firm 
recommends that all the Indian C-.lI9s 
be converted in one of those two ways. 

Another Steward-Dam proposal is to 
supply India with Fairchild C-S2s. the 


earlier version of the C-119, equipped 
with a J34 for auxiliary power. Trans 
World Airlines operates such a con- 
verted C-S2 on a spare parts express 
service in Europe and Africa. There are 
800 C-l 19s in livable condition— most 
of them in the USAF and Marine trans- 
port reserve— and 41 C-82s, all in the 
civil surplus market. 

Indian air force is disappointed with 
the Soviet An-1 2s because they cannot 
operate from the small, high-altitude 
fields in the present combat area. The 
An-1 2s are being used only as standard 
transports for taking troops and equip- 
ment up to fields on the Indian side of 
the Himalayas. Other airlift must be 
used between those fields and the battle- 
front. India bought the An-1 2s specif- 
ically for high-altitude and STOL use 
in the present combat areas. 

Nehru, in discussing the purchase in 


1960. said because of the Chinese Corn- 
munist-India disputes along the border 
that “we are quite worried since this 
area is extremely difficult to reach and 
is situated in an undeveloped area 19,- 
000 to 20.000 ft. up in the mountains" 
(AW Dec. 26, 1960, p. 63). In con- 
trast to the severe limitations of the 
An-1 2s. the Indian air force is now oper- 
ating the converted C-l 19s from two 
fields in the combat zone, one at 13.500 
ft. with a 4.000 ft. dirt runway and the 
other at 9.000 ft. altitude. 

These same high-altitude, STOL re- 
quirements made so critical by the 
current India-Red China clash arc in- 
tensifying India’s need for more heli- 
copters. Indian air force recently or- 
dered six high-altitude Bell 47G-3s. 
Delivery is slated for this month and 
next. India purchased six of these heli- 
copters last year. They are fitted with 


100-1 Thrust Reduction Technique Shown 

Technique for throttling liquid rocket engines to reduce thrust by a factor of 
approximately 100 to 1— reduction of thrust to 196 of initial operating value— while 
still maintaining combustion stability, has been demonstrated successfully by United 
Technology Corp.. a subsidiary of United Aircraft Corp., in an extensive senes of test 

lu contrast, throttling by valve dosing affords thrust reduction of about 3 or 4 
to 1 and introduces an element of instability. 

The procedure is seen applicable to space operations such as rendezvous and lunar 
letdown, where throttling is important to give small impulses. 

UTC has briefed the military. National Aeronautics and Space Administration and 
other interested government agencies on the results of the throttling technique, 
which was developed under a company-funded program. Tire technique reportedly 
is applicable to small and large thrust chambers and any liquid propellant. 

Procedure is to inject a gas. such as helium or nitrogen, into the liquid fuel before 
it enters the combustion chamber and thereby create a low-density, atomized fluid 
with resultant reduction in thrust This aeration procedure increases the speed of 
fluid flow in the chamber and results in substantially higher combustion stability. 

Test procedure has demonstrated that injection of a small amount of gas can 
stabilize an unstable engine. The technique requires an injector design somewhat 
modified from current types. 
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accessory pack is housed on special deck insii 

dual controls, litters, sling hoist gear 
and oxygen equipment for high-altitude 
operation. The latest order for six 
amounts to about $500,000. 

The Indian orders came after Bell, in 
1960, flew the helicopter over the 22,- 
000 ft. high Barachala Pass in the 
Himalayas. The 47G-3 also landed and 
took off from the Ladakh valley, which 
is 19,600 ft. above sea level, carrying 
two passengers and a normal fuel load. 

India bought two Sikorsky S-62s in 
1960 for testing but then decided to 
purchase the Soviet Mi-4 in quantity. 
Reasons given at the time were that the 
Mi-4 was cheaper-about SI 50,000 
compared with about S260.000 for the 
S-62-and the fact that Russia would 
accept rupees and payment in goods 
while Sikorsky wanted dollars. However, 
in 1961 the Mi-4 developed severe vi- 
bration while in high blower operation, 
limiting its usefulness for high-altitude 
operation. This and other shortcomings 
paved the way for India’s switch to 
U. S. helicopters. 

Sen. Stuart Symington (D.-Mo.), a 
member of both the Senate Armed 
Services and Foreign Relations commit- 
tees, is among those in Congress who 
objected strongly to India's buying air- 
craft from Russia rather than the U. S. 
He said Krishna Menon "had made a 
career, and a successful career— sup- 
ported by Mr. Nehru— of attacking the 
United States. He is now buying planes 
from Russia. We are in pretty bad 
shape in some parts of our country and 
do make as good airplanes as anybody. 
Our friends abroad say: “Why should 
we be your friend? Why would it not 


be better for us to be either pro-commu- 
nist neutrals or at least just plain neu- 
trals, because it looks to us as if we 
would get more playing it that way than 
we do when we come out as your 

This line of reasoning was behind 
efforts in Congress this vear to cut for- 
eign aid to India. Another charge was 
that India was using U. S. aid funds to 


buy military equipment from Russia. 
State Dept' leaders earlier this year 
urged continued non-military assist- 
ance, predicting there were serious 
clashes ahead between India and Com- 
munist China. Phillips Talbot, assist- 
ant secretary of state for Near Eastern 
and South Asian affairs, told the Senate 
Foreign Relations Committee: "A 
Communist India would be very, very 
much more destructive to American in- 
terests in Asia and American global 
interests than an India which is non- 
aligned but which causes us some trou- 
ble sometimes.” 

India's turning toward the West for 
help-even though it was a desperation 
move— makes it easier to persuade law- 
makers that India should receive heavy 
U. S. support. 

The Kennedy Administration re- 
sponded quickly to India’s request for 
arms and said it would do everything 
possible to help that country repel the 
Chinese Communists. 

Soviet Premier Nikita Khrushchev, 
in letters to Nehru and Red Chinese 
Premier Chou En-lai on Oct. 22, sug- 
gested an immediate cease-fire and 
talks to settle the dispute. The Chinese 
offered to withdraw 124 mi. and hold 
discussions. But Nehru refused to en- 
ter any negotiations until Communist 
troops observed the McMahon Line, 
drawn in 1914 and recognized as the 
India-China border by the U.S. The 
124-mi. withdrawal would leave the 
Chinese on India’s side of this border. 
India has been pressing for withdrawal 
to the positions held before Sept. 2S, 
when the border fighting began. 


R FORCE marked Il-14s airlifting Indian b 
ii'on-type bubbles behind cockpit and ove 

ns of this Russian-designed transport. 


appear on most versions of this Russian-designed transport. A similar configuration was 
seen on one of two Il-Hs supplied to the Congolese Republic (AW Sept. 19, 1960, p. 41). 
Egyptian Il-MM paratroop transports also have this configuration. V. K. Krishna Menon, 
(left, in fur coat) who sponsored Indian purchase of Russian aircraft is shown inspecting 
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Mark 12 Development Plan May Change 

Course of a multi-million dollar development program for the next generation of 
Minutcman ICBM re-entry vehicles was hinged to the outcome of a top-level meet- 
ing at Norton AFB, Calif., earlier bst week as Defense Dept. Research & Engineer- 
ing and Air Force officials gathered to resolve differences on the technical require- 
ments for the Mark 12 re-entry vehicle. 

There were strong indications that development of the Mark 12, which was to be 
initiated by a contractor selected on the basis of a recent industry competition (AW 
Sept. 10, p. 23) may be altered or held up temporarily while an alternate, more 
sophisticated re-entry vehicle concept is explored. 

Ballistic Systems Division evaluation board had been scheduled to present its 
findings on proposals submitted to it Oct 5 for development of the Mark 12. 
Proposals were submitted by Acronutronic, Avco, General Electric and Chrysler. 

DDR&E, very much concerned with improved ballistic missile penetration capabil- 
ity, had expected BSD to proceed with a development study for Mark 12 aimed at 

in response to a BSD proposal request, DDR&E expressed criticism of the BSD 
development plan, targeted to produce the Mark 12 as a larger, heavier, lower-cross 
section re-entry vehicle, as insufficiently advanced. 

Meeting at Norton last week were officials from DDR&E, USAF headquarters. 
Systems Command Headquarters. BSD, Aerospace Corp. and Space Technology 
Laboratories. Speculation in industry was that they would agree to proceed on Mark 
12 development somewhat along these lines: 

• One, or possibly two contractors would be selected from among the four bidders 
to conduct further studies, not actual development, of the BSD concept of Mark 12. 

more advanced re-entry vehicle capable of containing decoys. 


U.S. Pacific Nuclear Test Series 
Is Considered Highly Successful 


Washington-U. S. is nearing the end 
of what is considered a highly successful 
Pacific nuclear test series, which by 
Nov. 1 included 35 atmospheric det- 
onations since testing was resumed last 
Apr. 25. 

High altitude tests in the Operation 
Dominic series were held July 9, Oct. 
22, Oct. 26 and Nov. 1. The Oct. 22 
device was launched by a vehicle pow- 
ered by a Sergeant solid propellant 
rocket motor after four launch attempts 
with a Thor had failed. The other three 
high altitude tests were launched with 
Tnor boosters. 

The Nov. 1 test, described as a sub- 
megaton explosion, was detonated at 
an altitude of 20 to 30 mi. over Johns- 
ton Island. It created an unexpectedly 
bright fireball, which witnesses in Ha- 
waii described as more intense than 
that of the 250-mi. high megaton test 
on July 9. 

Atomic Energy Commission also re- 
ported a total of 56 nuclear tests had 
been conducted at the Nevada test site 
since testing resumed. A British nuclear 
device was tested in Nevada in March. 
Total yield of U.S. test devices is 
estimated at about 145 megatons. The 
Soviet test series, which began Aug. 5, 
included 26 detonations by Oct. 31 
with a yield estimated at 310 megatons. 

One U.S. official described Opera- 


tion Dominic as "fantastically success- 
ful,” despite the problems encountered 
in attempting high altitude launches. 
He said a "very dramatic breakthrough” 
has been achieved in yield-to-weight 
ratio as a result of the Pacific tests. 

Soviet series continued with the det- 
onation of the 26th announced device 
in the atmosphere on Oct. 30. AEC 
said it does not report all Soviet tests 
that it detects. 

Soviet public press has not reported 
any of the current series of tests, but 
the Russian armed forces newspaper 
Red Star published a speech by Defense 
Minister Rodion Malinovsky Oct. 25 
that referred to the tests. 

Malinovsky said the Soviet military 
establishment was in its highest state 
of battle readiness, and that the cur- 
rent tests were proving "the high per- 
fection and gigantic destructive force of 
new types of nuclear armaments and the 
precision of our rockets." He said these 
weapons have nuclear yields as high as 
50 to 60 megatons. 

The Russian test series (AW Oct. 1, 
p. 15) has included at least four det- 
onations with yields approaching 30 
megatons. AEC said the Aug. 5 test was 
30 megatons, and a test Sept. 27 was 
close to that figure. The other “multi- 
megaton” detonations took place Sept. 
19 and Sept. 25. 


Space Agency Picks 
POGO Experiments 

Washington— Nineteen experiments 
have been selected for the first polar or- 
biting geophysical observatory (POGO), 
scheduled to be launched in early 1964 
by a Thor Agena B vehicle from the 
Pacific Missile Range. 

Experiments and experimenters se- 
lected for the payload by National Aero- 
nautics and Space Administration are 
the following: 

Radio astronomy measurements at 
2.5 and 3.0 me., F’ T. Haddock of the 
University of Michigan; very low fre- 
quency (6.2 to 100 kc.) measurements, 
R. Helliwell of Stanford University, 
very low frequency emissions and 
whistlers, M. G. Morgan and T. Laas- 
pere of Dartmouth University; relation- 
ship between very low frequency emis- 
sions and high energy (5 to 100 kev.) 
electron bunches, J. Winckler and R. 
Gallet of the University of Minnesota 
and the National Bureau of Standards; 
magnetic field fluctuations, R. E. Holzcr 
and E. J. Smith of the University of 
California at Los Angeles and Jet Pro- 
pulsion Laboratory'; and measurement 
of ionization over polar regions, H. V. 
Neher and H. Anderson of the Cali- 
fornia Institute of Technology and 
Jet Propulsion Laboratory. 

Low-energy charged particle spec- 
trum, J. A. Simpson of die University 
of Chicago; galactic and solar cosmic 
ray energy spectrum and charged par- 
ticle composition, W. R. Webber, Uni- 
versity of Minnesota; measurement of 
downflux of corpuscular radiation in 
auroral zones and polar caps, J. A. Van 
Allen of the State University of Iowa; 
Lyman-alpha and ultraviolet airglow 
measurements between 1,230 and 1,350 
angstroms, P. M. Mange, T. A. Chubb 
and Herbert Friedman of the Naval Re- 
search Laboratory; airglow measure- 
ments between 1,100 and 3,400 ang- 
stroms, C. Barth and L. Wallace of JPL 
and Kitt Peak National Observatory; 
ion and neutral gas mass spectrometer, 
L. M. Jones and E. J. Schaefer, Univer- 
sity of Michigan. 

Experimenters from NASA’s God- 
dard Space Flight Center, which has 
project management, are J. Heppner, 
H. R. Boroson and J. C. Cain, a 
magnetic survey using rubidium mag- 
netometers; H. Taylor and H. Brinton, 
a Bennett ion spectrometer, G. Newton, 
a Bavard-Alpert density gage; W. M. 
Alexander, C. W. McCracken, O. E. 
Bert and L. Secretan, micrometeorite 
mass velocity and charge measurement; 
Robert Bourdeau, measurement of iono- 
spheric charged particles and solar ultra- 
violet radiation, and E. Reed, airglow 
measurement. 

Collaborating with Reed is J. Bla- 
mont of the University of Paris. 
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Large number of fuel trucks and mobile oxidizer tanks seen in this low level oblique photo of one of two medium-range ballistic missile 
sites in the San Cristobal area indicate capability to support a sizable missile launch salvo. Launch pad in the background has a missile 
erector under a canvas cover, a theodolite for guidance alignment and cables to a launch control building. 


Initial camouflage attempts are evident in a second low oblique at San Cristobal. Camouflage 
another five under trees, right. Site is same as that in the low oblique on the previous page, 1: 
tional status with erector, theodolite. Note cable to launch control van. out of sight to left. 


retting covers five trucks at left and 
it shows another launch pad in opera- 



Second MRBM site in the San Cristobal area had construction crews in tents building permanent prefab housing for missile crews and 
beginning to lay out a service road network in mid-October (left). Three days later (right) launch area is nearing completion and missile 
trailers and erectors arc at the site. Concrete armament storage buildings are under construction. Final photo in. the sequence of the sec- 
ond San Cristobal MRBM site (opp. page) shows continued rapid construction. Four launch pads arc completed and readv for firing, 
service road construction has made further progress and pre-fab housing is near completion. Defense Dept, did not indicate launch pad 
sites, but locations of two are apparent from previous photo. 
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Ctoscup vertical of a single MRBM launch pad at the Sagiia La Grande site show’s it ready for operational use with missile erector and 
firing pad in place, cables from launch pad to control blockhouse for launch sequence and theodolite lining up the missile on its trajectory 
toward a major U. S. city 1.000 mi. away. Notice the camouflaged vehicles and the cherry picker mobile missile service gantry. This is 
closcup of one of the two pads shown in cover photo. Note tracks into one of the missile shelter tents indicating presence of a missile ill 
a high state of readiness. Camouflage netting is being stretched out near erector prior to stringing across the site. 



Russian Shyster medium-range ballistic missile emplaced in Cuba is a later version of this missile photographed during a Bolshevik anniver- 
sary parade in Moscow. New version has flared skirt, smaller fins and external plumbing, but general configuration is the same. 
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In the IlghtleSB depths of the 
sea, a strange craft swims. 
One nl ils mechanics arms 

sprays (he ragged ocean floor. 
Another arm reaches down, 
and with precise steel fingers, 
plucks an organism from Ihe 
dark sand. 


Self-propelled, the vehicle 

unhindered by surface lines 
or hoses, Tins is "DEIPSTAR" 
scanning the ocean bed- 
12, 000 feet down. 


Maimed by a crew of three, 
••01 1 PS! AH" will search out 
-bounties ot minerals, food and 
oil. II will place and observe 
Instruments anchor buoys 
and vertical arrays perform 
salvage operations .- sample 
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Electric Corporation. 1800 
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Look to Parsons for Performance in 


DISTANCE MEASURING EQUIPMENT 

PARSONS electronics has extensive experience in the design, development, manufacture, 
and installation of Miss-Distance Indicators and Distance Measuring Equipment- including 
active (parami) and passive (parpas) systems for missile evaluation and scoring. This 
experience, coupled with a continuing research program, will provide systems to meet widely 
diversified and rapidly changing requirements. Let Parsons help you with your distance 
measuring problems by providing total capability — single source responsibility. 


|PARS0NS| 

p/ectronics 


p 


A 


For technical information, write: 

ARSONS ELECTRONICS 


DIVISION OF THE RALPH M. PARSONS COMPANY 

151 SOUTH DE LACEY AVENUE, PASADENA, CALIFORNIA 



WORLD WIDE SERVICES: ARCHITECT-ENGINEERING • CONSTRUCT 
AND METALLURGICAL ENGINEERING • PERSONNEL TRAINING 
PRODUCTION SYSTEMS • PLANT OPERATION • POWER PLANT 


riON • ELECTRONIC SYSTEMS AND COMPONENTS • MINING 
■ PETROLEUM-CHEMICAL ENGINEERING • PETROLEUM 
ENGINEERING • WATER DEVELOPMENT AND SYSTEMS 


Cuban Crisis Appears Far From Settled 


Washington-Cuban crisis remained 
far from over last week in spite of in- 
dications that Russian technicians were 
rapidly dismantling Soviet missile bases 
there. Russia and Communist China 
increased their support for Cuban de- 
mands that the U. S. withdraw from 
the Guantanamo Naval Base, raising 
the probability that this would still be 
an issue long after the missile base ques- 
tion was settled. 

Blockade and surveillance of Cuba 
were resumed by the U. S. on Nov. 1 
after a two-day suspension while Acting 
United Nations Secretary General U 
Thant talked in Havana with Cuban 
Premier Fidel Castro about arrange- 
ments for UN supervision of the dis- 
mantling of Soviet installations. 

Russia's decision to send First 
Deputy Premier Anastas Mikoyan to 
Cuba with an 18-man delegation on 
Nov. 2 brought speculation that he had 


instructions to bring Castro into line 
with Soviet efforts to resolve the cur- 
rent crisis. But propaganda broadcasts 
by Soviet and Chinese government 
radios reflected the opposite-a stronger 
stand by both nations behind the five 
demands Castro laid down as condi- 
tions for accepting Soviet-U. S. at- 
tempts to settle the missile base issue. 

U Thant had hoped to leave a part 
of his 19-man party in Cuba to begin 
supervising the withdrawal of Soviet 
weapons. But the entire party returned 
to the U.S., and it appeared that 
Russia intended to remove its weapons 
without letting any U. S. or UN observ- 
ers near them. 

Soviet Chairman Nikita Khrushchev, 
in agreeing to their removal on Oct. 2S, 
had not specifically agreed to President 
Kennedy’s stipulation that the weapons 
be dismantled and returned to the 
Soviet Union "under United Nations 


verification." The wording of Khrush- 
chev's reply (see box) left open the 
possibility that UN observers might be 
shown no more than abandoned sites 
after the missiles and Ilyushin bombers 
were gone. 

Premier Castro said shortly after the 
U.S. request for UN participation in 
the removal was first announced that 
any UN observers who came to Cuba 
hail better come "prepared for combat." 
Following the apparent acceptance by 
Khrushchev of U. S. proposals, how- 
ever. he made detailed demands— with- 
drawal from Guantanamo, an end to 
the blockade and all economic block- 
ades and pressures, an end to air and 
naval space violations, invasions, infil- 
trations, etc. 

U Thant said on his return from 
Havana that the talks had been "fruit- 
ful," but his statement indicated Castro 
still stood in the way of any specific 


Chronology of Events in Cuban Crisis 

Washington-Key events in the Cuban crisis since President • Oct. 28-Moscow radio broadcast a Khnishchcv message to 


Kennedy's speech of Oct. 22 demanding removal of Soviet 
offensive missiles and bombers horn Cuba (AW Oct. 29, p. 
26) have included: 

• Oct. 24-Blockade of Cuba begins. 

• Oct. 25— Soviet oil tanker Bucharest encountered blockade 
but was allowed to proceed. Missile propellants and chemical 
compounds capable of being used to power missiles added to 
list of prohibited goods. A dozen Soviet vessels turned back 
but others continued toward Cuba. Work proceeded on both 

Chairman Khrushchev told Acting UN Secretary General U 
Thant that Russian ships would avoid the blockade. President 
Kennedy told U Thant that the U.S. would avoid incidents 
at sea beyond the blockade but insisted the missile bases must 
be removed. 

• Oct. 26— Lebanese freighter Marucia intercepted and boarded 
but allowed to proceed to Cuba with general cargo. Russia 
rejected note adding missile fuel to embargo list. Talk of 
bombing or invading Cuba increased in Washington. White 
House said “rapid" buildup of bases continued and camouflage 
efforts had begun. 

• Oct. 27— Strategic Air Command U-2 lost over Cuba (see p. 
38). U.S. warned it would protect reconnaissance planes. 
Khrushchev admitted bases were Soviet, tied dismantling to re- 
moval of U. S. Jupiter missile bases in Turkey. Kennedy said 
the real issue was dismantling of Cuban bases. Blockade area 
defined (see map on p. 39). Defense Dept, called eight troop 
carrier squadrons and six aerial transport squadrons of USAF 
Reserve to active duty effective Oct. 28. increasing speculation 
here that invasion was imminent unless Khrushchev acted 
swiftly. 

Text of a letter from Kennedy to Khrushchev, in reply to a 
letter that Khrushchev' had sent on Oct. 26 but had not made 
public, revealed that the President was willing to end the block- 
ade and give Russia assurances against invasion of Cuba if 
Russia agreed to remove its offensive weapons "under appro- 
priate United Nations observation and supervision and under- 
take, with suitable safeguards, to halt the further introduction 
of such weapons systems into Cuba." 


President Kennedy saying that the soviet government, Tn 

dismantle them" and return them to the Soviet Union. Khrash- 
chev did not say UN observers could supervise the dis- 
mantling. Instead, he said: ". . . We arc prepared to reach 
agreement to enable representatives of the United Nations to 
verify the dismantling of’ the bases— possibly after the fact. 

relaxing of tensions between tlic North Atlantic Treaty Or- 
ganization nation ind Warsaw Pact nations; said Russia did 

the Cuban people; and warned against violation of Soviet and 
Cuban airspace (see p. 38). Khrushchev' also said he was send- 
ing Vasily V. Kuznetsov as his special delegate to the UN. 

Cuban Premier Fidel Castro set a number of conditions for 
acceptance of a Soviet understanding with the U. S.. including 
withdrawal of the U.S. from the Guantanamo naval base: end 
of all violations of air and naval space; and of “pirate attacks" 
from bases in the U.S. and Puerto Rico; end of "all subversive 
activities, dropping and landing of arms and explosives by air 
and sea, organization of mercenary invasions, infiltration of spies 
and saboteurs . . .;” end of "economic blockade and all meas- 

• Oct. 29— NATO Permanent Council announced that it had 
asked USAF Gen. Lauris Norstad to stay until next Jan. 1 as 
commander in chief, Europe, instead of retiring Nov. 1. Army 
Gen. Lyman L. Lemnitzer was to become commander of U. S. 
forces in Europe on Nov. 1, and will succeed Norstad in 
January. Russia names Gen. Pavel I. Batov, former commander 
of occupation forces in Hungary, as chief of staff of the joint 
armed forces of the Warsaw Pact countries. He presumably 
also would be first deputy chief of staff of Soviet armed forces. 

• Oct. 30— U Thant and party of 19 went to Havana for first 
talks with Castro. U.S. blockade and air surveillance were 
suspended temporarily. 

• Oct. 31-U Thant returned with his party saying he had re- 
liable information that the bases were being removed and that 
dismantling should be completed by Nov. 2. 
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Khrushchev Warns U.S. on U-2 Flights 

Washington— Soviet Chairman Nikita Khrushchev has charged that a U. S. recon- 
naissance aircraft flew over Russia's Chukotka Peninsula on Oct. 2S and has warned 
President Kennedy that violation of either Russian or Cuban airspace could "lead 
to dangerous consequences.” 

Khrushchev's warning came one day after a USAF Strategic Air Command Lock- 
heed U-2 was lost on a photo mission over Cuba. 

President Kennedy blamed the new violation of Soviet airspace on “a serious 
navigational error" and said: "I regret this incident and will see to it that every 
precaution is taken to prevent recurrence." The President also said the aircraft, 
presumably a U-2, "was engaged in an air sampling in connection with your nuclear 
tests." Russia detonated a nuclear device at high altitude over Central Asia on Oct. 
28 (sec p. 29). No U. S. official has stated publicly before that U. S. aircraft were 
monitoring the Russian tests. 

Khrushchev's charge came in his long message to President Kennedy on Oct. 28 
agreeing to remove Soviet offensive missiles and bombers from Cuba. He told the 
President that "an intruding American plane can be easily taken for a nuclear bomber 
and this might push us to a fateful step, all the more that the U.S. government 
and Pentagon long since declared that you maintain a continuous nuclear bomber 

The Soviet leader recalled Francis Gary Powers' U-2 flight over Russia in 1960 
and the U-2 flight over Sakhalin Island last August. Then he charged that “a still 
more dangerous case" occurred over the Chukotka Peninsula, and asked the President 
if this was “a provocation ... at such an anxious time . . . when everything has 
been put into combat readiness." He asked the President to "take appropriate 
measures to prevent this from becoming a provocation for touching off a war." 

Khrushchev then turned to the Cuban situation, and said he had learned "through 
my officers who are in Cuba" that the U. S. was violating Cuban airspace. He said 
he was concerned for his "officers, instructors" and other specialists there, and added: 

"I should like to consider, Mr. President, that violation of the airspace of Cuba 
by American planes could also lead to dangerous consequences. And if you do not 
want this to happen, it would be better if no cause is given for a dangerous situation 
to arise. We must be careful now and refrain from such steps which would not be 
useful to the defense of states involved in the conflict but could only cause irrita- 
tion and even serve as a provocation for a fateful step." 

On Oct. 27, the Defense Dept, recalled the Oct. 23 resolution of the Organ of 
Consultation of the Inter-American System (part of the Organization of American 
States) that the security of the Western Hemisphere required continuous surveillance 
of Cuba. The department said: “Any interference with such surveillance svill meet 
counteraction and surveillance will be enforced." Spokesmen refused to comment 
on whether any reconnaissance aircraft had been shot at. 

Three hours later, the department announced that a “military reconnaissance 
aircraft" was missing and presumed lost on a photo mission over Cuba. It refused 
through late last week to identify the type of aircraft or to say what had happened 
to it. But on Oct. 28, Gen. Thomas S. Power, commander of SAC, notified 
the father of U-2 pilot Maj. Rudolf Anderson, Jr., 35, that his son was "long overdue 
and must now officially be declared missing in action." Gen. Power awarded Maj. 
Anderson the Distinguished Service Medal for “performance of one of the most 
important duties connected with the current crisis." 

When Acting United Nations Secretary General U Thant returned to New- York 
last week after two days of talks in Havana with Cuban Premier Fidel Castro over 
arrangements for UN supervision of the dismantling of Soviet missile bases, he said: 
“At my request, the Cuban government has agreed to return on humanitarian 
grounds the body of Maj. Anderson to the United States.” 

This was the first indication that Cuba had Maj. Anderson's body. The Oct. 27 
announcement by the Defense Dept, that it would protect reconnaissance aircraft 
(sec chronology, p. 37) had caused speculation that Soviet surface-to-air missiles had 
knocked down the U-2, but other reports said Maj. Anderson lost power and came 
down at sea too far from U. S. forces to be rescued. The government still refused 
late last week to clarify the situation. 

President Kennedy said in his reply to Khrushchev’s Oct. 28 message that the 
plane which flew over the Chukotka Peninsula was "without arms or photographic 
equipment." He said its course was direct from Eielson AFB, Alaska, to the North 
Pole and return. 

“In turning south, the pilot made a serious navigational error which carried him 
over Soviet territory," the President said. “He immediately made an emergency 
call on an open radio for navigational assistance and was guided back to his home 
base by the most direct route." 


arrangements. “There was agreement 
that the United Nations should con- 
tinue to participate in the peaceful set- 
tlement of the problem,” he said. 

“During my stay in Havana, I was 
reliably informed that the dismantling 
of the missiles and their installations 
was already in progress that the process 
should be completed by Friday (Nov. 
2),” Thant said. "Thereafter there 
would come their shipment and return 
to the Soviet Union, arrangements for 
which are understood to be in hand." 
Thant also announced that Cuba would 
return the body of a Strategic Air Com- 
mand U-2 pilot whose plane was lost 
on a photo mission (see box). 

On Nov. 1, as the blockade and sur- 
veillance resumed, Moscow Radio said 
in a broadcast to North America that 
Castro’s "suggested measures” to ensure 
Cuba against harassment “would pro- 
vide a good basis for a lasting peace in 
the Caribbean." 

Two days earlier, Moscow Radio said 
U. S. military bases in Turkey jeopardize 
peace in the Near and Middle East" 
and said the interests of peace "require 
the liquidation of these bases." Presi- 
dent Kennedy has rejected a swap pro- 
posed by Khrushchev in which the U. S. 
would remove Jupiter missiles from Tur- 
key in return for removal of Soviet 
weapons from Cuba. 

Peking Radio took an even stronger 
position on Castro, saying his stand 
was "absolutely just, absolutely neces- 
sary and entirely correct,” and urging 
him to continue to insist on his condi- 
tions. Red China's Minister of Foreign 
Affairs Chen Yi said in a note to the 
Cuban charge d’affaires in Peking that 
the U. S. guarantee against an invasion 
of Cuba cannot be valued as long as the 
U.S, had not fulfilled Castro’s de- 
mands. 

"The struggle for Cuba is by no 
means isolated,” Chen said. "The U. S. 
imperialist provocation against you is 
also a provocation against us.” 

Mikoyan's trip, which was to include 
a brief stopover in New York, was de- 
scribed by Moscow as an economic mis- 
sion. Although there was some specu- 
lation that Russia intended to compen- 
sate Cuba for the loss of offensive 
weapons through some increase in econ- 
omic aid, Mikoyan’s mission was con- 
sidered far more likely to be a political 
one. He is the Kremlin’s top political 
troubleshooter. 

U. S. reconnaissance aircraft flew over 
Cuba on Monday, Oct. 29. As surveil- 
lance resumed last week, the White 
House refused to say whether aircraft 
were involved. The Administration held 
comment on Cuban affairs to a minim- 
um through the period of Thant's talks, 
but there was no relaxation of military 
readiness. President Kennedy met with 
the heads of all three services and met 
three times in two days with the exccu- 
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HIGH AND LOW LEVEL U.S. photo reconnaissance over Cuba 
by Air Force Lockheed U-2s and McDonnell RF-lOls and Navy 
Ling-Tcmco-Vought F8U-lPs documented the rapid Soviet missile 
buildup on the island. Missile sites located include intermediate- 
range ballistic missile emplacements near Guanajay, Remcdios and 
eastern Cuba and medium-range ballistic missile sites in the San 
Cristobal and Sagua La Grande areas. At least eight ballistic mis- 
sile sites of both types were located. Map also shows 24 surface-to- 


air missile sites, six surface-to-surface anti-shipping cruise missile 
sites and the San Julian airfield where Russian 11-28 Beagles were 
being assembled. Naval blockade zones arc two 500-naut.-mi.- 
radius circles, one centered at Havana and one on the eastern tip 
of Cuba. Strategic Air Command Boeing B-52s and Navy Lock- 
heed P2Vs have ranged far beyond this zone into the Atlantic to 
monitor shipping approaching Cuba. Also shown arc bases in 
Florida being used by the U. S. in its current air buildup. 


live council of the National Security 
Council. The two meetings in one 
day coincided with U Thant's return 
Irani Cuba. 

The U.S. still has not ruled out in- 
vasion of Cuba if Castro should further 
inflame the political situation elsewhere 
in Latin America-even though Soviet 
offensive weapons might have been 
withdrawn. Administration sources 
blamed Castro for the sabotage of Vene- 
zuelan oil production plants that fol- 
lowed Khrushchev’s decision to remove 
Russian weapons. 

If the Cuban situation should be 


settled to the satisfaction of the U. S. 
and Russia, however, government 
sources here expect that Kennedy and 
Khrushchev will have a summit meet- 
ing sometime this year. The real sub- 
ject of such a meeting would be Ber- 
lin, however, and not Cuba, officials 
here believe. If and when Russia makes 
a power play for Berlin, the North 
Atlantic Treaty Organization will be 
under the greatest pressure to date. 
Kennedy and Khrushchev discussed an 
casing of tension between NATO and 
Warsaw Pact countries in their ex- 
change of notes on Cuba. 


Mariner 2 Trouble 

Interplanetary science experiments in 
the Mariner 2 spacecraft were turned off 
by ground command Oct. 31 because of 
voltage regulator trouble but National 
Aeronautics and Space Administration 
expected these experiments and two 
radiometer experiments to turn on auto- 
matically 10 hr. before the spacecraft 
reaches Venus next Dec. 14. The inci- 
dent occurred in the 66th day of flight 
with the vehicle 12 million miles from 
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First Batch of F-104Js in Final Assembly 

Twelve F-KMJs arc in final assembly at the Romaic plant of Mitsubishi Heavy Industries. 
Reorganized. Ltd., prime contractor for Starfighter production in Japan. One aircraft has 
already been delivered to the Japanese Self Defense Agenev; 12 other F-KMJs arc in sub- 
assembly at Mitsubishi's Oye plant and at Kawasaki Aircraft Co.-prime subcontractor in 
production program. Over-all, 200 of the aircraft have been programed by the Japanese. 

Most Aerospace Firms Unaffected 
By New NASA Patent Proposals 


Washington - National Aeronautics 
and Space Administration will hold a 
public hearing Dee. 10 on a proposed 
liberalization in the granting of patent 
titles to industry to promote widespread 

The proposal, circulated last week, 
would open the doors for patent title 
claims by NASA contractors whose gen- 

would have little effect on aerospace 
firms whose work is and has been pre- 
dominantly for the government. 

The proposal first lists three categor- 
ies of inventions for which NASA will 
waive patent title to the contractor. 
Then it stipulates that NASA will keep 
title to “inventions in a field which 
has grown predominantly as a result 
of government sponsorship." This clas- 
sification would embrace most aero- 
space firms. 

Patent Titles 

Two other types of inventions for 
which NASA would also keep patent 
titles are: 

• Inventions likely to be required by 
law or regulation for public use. An 
example would be a safety device for 
aircraft required for all commercial 
planes by government regulation. 

• Inventions primarily related to a gov- 
ernment program designed to develop 
goods or services for use by the public 
This would include communications 


satellites developed for commercial 
broadcasts. 

The three invention categories eli- 
gible for title waiver by NASA would 

• Those that fall within the established 
commercial area of the contractor. 

• Inventions which would require such 
a substantial expense to develop that 
exclusive ownership would be warranted 
as an enticement. 

• Inventions for which the contractor 
had filed a patent application before 
signing a NASA contract. 

Licensing Regulations 

NASA also put into effect last week 
new licensing regulations for patents 
held bv NASA. Under these. NASA 
may grant non-exclusive, royalty-free 
licenses lo all applicants within two 
years after the issuance of a patent. If 
the licensees do not commercially de- 
velop the invention within the two 
years, their licenses may be revoked 
and an exclusive license granted to a 
single firm to encourage development. 

NASA Administrator James E. Webb 
anticipated that the new licensing regu- 
lations and the waiver proposal will con- 
tribute to NASA's objective "of devel- 
oping the full potential for commercial 
purposes of the technological advances 
which are developed, of stimulating in- 
ventions. and of providing incentives 
for their use." 


New Semiconductor 
Laser Is Developed 

Discover)^ of a new type laser which 
produces coherent infrared radiation 
from a semiconductor crystal by direct 
excitation with extremely high conver- 
sion efficiency lias been reported by sci- 
entists at the General Electric Research 
Laboratory. Schenectady. N. Y., and 
by scientists at International Business 
Machines’ Watson Research Center. 

The new laser achieves coherent emis- 
sion from a gallium arsenide diode, 
cooled to liquid nitrogen or helium tem- 
perature. at a wavelength of about 
8,400 angstroms. Lasing action occurs 
when a voltage is applied to the diode. 

Several months ago Lincoln Labora- 
tory scientists discovered that the ap- 
plication of a voltage to the same mate- 
rial caused it to emit intense infrared 
radiation at the same wavelength (AW 
July 16, p. 34). But they did not re- 
port any evidence of coherence in the 
radiation, the characteristic which dis- 
tinguishes the emission of lasers and 
makes them of such widespread interest. 

GE scientists achieved laser action by 
constructing the gallium arsenide diode 
in an optical cavity with parallel reflect- 
ing surfaces which encourage the build- 
up of coherent radiation. GE says it also 
exercised improved control of the im- 
purities in the gallium arsenide crystal. 

Compared with conventional gaseous 
and crystal lasers, which so far have been 
able to convert onlv about 1 % of their 

tion. Lincoln Laboratory measurements 
of non-cohercnt energy from gallium- 
arsenide diodes indicates a conversion 
efficiency of nearly 100%. This sug- 
gests the new technique may open the 
door to extremely high power lasers. 

In GE experiments, scientists have 
applied currents as high as 20,000 am- 
peres per square centimeter of crystal 
surface, but these have been applied in 
periodic pulses of 5 to 20 microscc. 
duration to prevent overheating and 
damage to the semiconductor crystal. 

IBM reports it has achieved laser ac- 
tion with current densities ranging 
from 10,000 to one million amperes per 
sq. cm., also applied in short pulses. 

Evidence which indicates that co- 
herent radiation is being produced in- 
cludes the sharply beamed radiation pat- 
tern of the emitted radiation, the abrupt 
increase in beam intensity when excita- 
tion exceeds a critical value, and the 
pronounced narrowing of the spectral 
distribution of the beam. 

Another important advantage of the 
new type laser is that it is far easier to 
modulate at high frequencies than pre- 
vious types. The laser can be modu- 
lated directly by modulating the voltage 
applied to the diode. 
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North American Must Repay $16.5 Million 


By Katherine Johnscn 

Washington-U.S. Tax Court has 
ordered North American Aviation, 
Inc., to refund $16.5 million as excess 
profits on government business for 1953 
and 1954. The figure was $3.5 million 
less than that originally sought by the 
Renegotiation Board. 

In its opinion, the Court gave a re- 
sounding endorsement to North Amer- 
ican's efficiency and the quality of its 

f roducts— principally the F-86 and 
-100 fighter aircraft-and severely criti- 
cized the Renegotiation Board for not 
recognizing these assets. 

It was the Tax Court's second aero- 
space renegotiation decision. The first, 
handed down in January, required a 
$13 million refund by tlie Boeing Co. 
(AW Jan. 22, p. 32). It is still being 
contested, and Boeing currently has a 
petition pending for a change of venue 
from here to Seattle, Wash. 

Other aerospace cases pending before 
the Court total over SI 00 million. They 
include $24.3 million in additional de- 
terminations against Boeing and $13 
million in additional determinations 
against North American. 

North American fared notably better 
than Boeing with the Court. The $16.5 
million refund was S3.5 million less 
than the $20 million originally asked 
by Renegotiation Board, and $21 mil- 
lion less than $37.5 million sought by 
Justice Dept, when the case began. 

The $13 million decision against 
Boeing was S3 million more than Re- 
negotiation Board's original $10 million 
determination. 

North American said that under the 
ruling, its net loss of profits after taxes 
would be $5.8 million. The company 
estimated its net loss after taxes under 
the Board's original $20 million deter- 
mination at $6.8 million. 

Under these estimates. North Ameri- 
can stands to gain $1 million in profits 
as a result of the judicial litiga- 
tion which has been under way almost 
six years. The Board issued its order on 
the company’s 1953 business in Febru- 
ary, 1957, and on 1954 business in 
April, 1958. 

The most outstanding feature of the 
Court’s opinion was the unrestrained 
and extensive praise given North Amer- 
ican’s performance and the severe criti- 
cism dealt Renegotiation Board for un- 
derestimating it. The Court noted that 
favorable consideration for excellence 
of performance is mandatory under re- 
negotiation law, and indicated that this 
was a major factor in its reduction of 
the profit refunds asked by the Board 
and Justice Dept. 

“As to efficiency of operations, quality 


of products, ability to meet production 
schedules and pricing on government 
contracts,” the opinion declared. North 
American “has at all times here ma- 
terials stood at or near the top of the 
aircraft industry. In general, as a 
builder of military aircraft,” it con- 
tinued, North American during 1953-54 
“was not excelled by any other member 
of the industry and equaled by only a 
few, if any.” 

The Court flatly rejected Renegotia- 
tion Board's contention that North 
American “in the performance of most 
of its major contacts . . . was inefficient 
in its operations, that the quality of 
its products was deficient, that it failed 
to reduce costs and was not economical 
in the use of materials, facilities, and 

The Court said: “The evidence of 
record is overwhelmingly to the con- 
trary. It shows that in each of these 
categories North American was at or 
near the top of the aircraft industry. 

North American’s profit picture for 
1953-54 was: 

• On sales of $634 million for 1953, 
the company earned a 6.5% profit. For 
1954, $646 million sales yielded 8.4%. 

• On book net worth of $57 million in 
1953, the company’s return was 72%. 
In 1954, the return was 83% on $65 
million book net worth. 

On the perennial controversy over 
whether profits should be measured 
against sales or against net worth, the 
court re-affirmed its middle-road posi- 
tion in the Boeing case. It doubled 
North American’s book net worth— and 
thus cut the profit percentage in half 
—to reflect the company’s assets in 
“know-how” and give a more realistic 
picture of net worth. 

In commenting on Renegotiation 
Board's primary contention that North 
American’s profits were excessive be- 
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cause they constituted an unreasonable 
return on book net worth, the Court 
explained: 

“However, in our consideration of 
this factor we have . . . increased 
[North American’s] net worth figure by 
the value of its design and manufactur- 
ing know-how, which we feel is of the 
value of all its book assets combined.” 

The preponderance of North Ameri- 
can's 1953-54 business, totaling $640 
million, was for F-86D and F-S6F 
Sabrejet fighters. Other sales were: 

• FJ-2s and FJ-3s, Navy version of the 
F-86 series— $126 million. 

• AJ-2P Navy photo-reconnaissance and 
AJ-2 Navy long-range attack aircraft- 
$86.5 million. 

• F-100A advanced fighters incorpo- 
rating the Pratt & Whitney J-57 jet 
engine— $46.5 million. 

• Guided missiles— $63.7 million. 

• Rocket engines— $24.6 million. 

• Electronics and electro-mechanical 
equipment— $40.5 million. 

• Atomic energy projects— $12.7 mil- 

The Court challenged Renegotiation 
Board’s contention that the F-86 series, 
its Navy versions, and the F-100 were 
all “of inferior quality.” 

"The evidence as a whole refutes 
this contention," the court declared, 
noting that the F-86 scries "pioneered 
in the field of modern fighter aircraft. 
They were used extensively in the 
Korean conflict with outstanding suc- 
cess and contributed largely to the air 
supremacy of the United Nations 
forces. The victory ratio of the F-86s 
over the Russian built MiG-1 5s was 
over 10 to 1 . . . They were the back- 
bone of the U. S. air defense for several 
years thereafter. 

“The F-100 was the first operational 
airplane to exceed the speed of sound 
in level flight,” the court said. “Its ad- 
vent is considered a milestone in the 
development of aviation. 

“The FJ-2s and FJ-3s were rated as 
the best Navy fighters of their time,” 
the Court said. “All of these airplanes 
admittedly fell short of perfection— and 
all of the witnesses agreed that no per- 
fect airplane has ever been built— but 
they were the best of their types pro- 
duced up to that time.” 

The Court commented that North 
American "showed commendable dili- 
gence and resourcefulness in improving 
the quality and performance of its air- 

Thc Court criticized Renegotiation 
Board for wanting to deny North Amer- 
ican “any credit whatsoever for contri- 
butions to the defense effort in the pro- 
duction of its airplanes in 1953 and 
1954 ’’ 
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USAF Plans to Buy Gemini Spacecraft 

Philadelphia-Air Force now is seeking authority to buy several Gemini spacecraft 

guson. USAF deputy chief of staff for' research and technology, said here last week. 

A signal that Air Force has shifted its space aspirations mar be contained in 
Gen. Ferguson's announcement. Earlier (AW Oct. 15, p. 32), an officer responsible 
for USAF space projects reported that the service preferred to work closely with 
National Aeronautics and Space Administration on Gemini -~»hqr than embark on 

by Air Force for Defense Secretary Robert McNamara' may have been in a fluid state. 

man can perform ccrtain^pacc tasks" even bcforc P the first' manned orbital X-20 
(Dyna-Soar) flights are attempted, probably in late 1965. "The earliest vehicle 
which could help us in this is the NASA-developed Gemini-and the Air Force pro- 

sponsored by USAF's Office of Scientific Information and General Electric here. 

Early military experiments with Gemini— such as "assessing inspection techniques, 
appraising command and control problems and even experiments in maintenance 

other remarks stressed the need for an early military capability in the technologies 
of maneuverable re-entry and the precise recovery of spacecraft returning from orbit. 


S-3B Data Useful Despite Spin 
Problem; ANNA Performs Well 


By George Alexander 

Cape Canaveral— Two scientific satel- 
lites— one for geodetic research and the 
other for a thorough examination of the 
artificial radiation belts created hv the 
July 9 high-altitude nuclear explosion 
in the Pacific— were orbited from here 
last week as the U. S. continues to in- 
crease its knowledge of the earth and 

ANNA (Armv-Navv-National Aero- 
nautics and Space Administration-Air 
Force) 1-B satellite was successfully 
launched Oct. 31 at 3:08 a.m. EST by 
a two-stage Thor Abies tar launch vehi- 
cle. On Oct. 2? at 6:15:01 pan. EST 
NASA used a three-stage Delta to place 
Explorer 1 5 (S-3B) in orbit to study the 
energies, densities and decay rates of 
fission particles deposited in the earth’s 
magnetic field July 9. 

As of late last week, both satellites 
were telemetering useful data, although 
Explorer 15 was spinning at a rate 
higher than anticipated and ANNA ex- 
perienced some ground-based computer 
difficulties. 

ANNA 1-B, a 36-in. dia.. 355-lb. 
sphere, carried three separate systems— 
optical, radio ranging and radio Doppler 
—to fulfill its mission of pinpointing 
various land sites within about 330 ft.; 
locating the center of the earth's mass 
and measuring the earth's magnetic 
fields. About 42 ground stations, in- 
cluding some in foreign countries, arc 
expected to participate. 

Army provided the radio ranging sys- 
tem, which, by comparing the phase be- 
tween signals transmitted to ANNA by 

42 


several ground stations simultaneously 
and then received by those stations, will 
allow precise calculation of distances be- 
tween stations. Navy's radio Doppler 
unit, already used in the Transit pro- 
gram, uses four ultra-stable frequencies. 
Ground stations will determine range- 
rate information from the Doppler shift 
noted in the frequencies as the satellite 
passes overhead. 

USAF provided four 8-million can- 
dlcpowcr flashing lamps as ANNA's op- 
tical system. Lamps arc flashed fixe 
times each, with a 5.6 sec. delay be- 
tween flashes. Because of their extreme 
power consumption, the lamps are ex- 
pected to be used only about once each 
day. Lamps will be activated when pass- 
ing near the Naval Observatory in 
Washington, D. C. and Air Force and 
NASA stations equipped with stellar 
cameras so the flash may be photo- 
graphed against known star patterns. 
Analysis will lead to fairly precise sit- 
ing of the camera sites, determination 
of the satellite's orbital perturbations, 
estimation of earth surface points rela- 
tive to the center of the earth's mass 
and clarification of the earth's size and 

The lamps were not to be triggered 
until early Nov. 4 so as to allow all 
residual air trapped within the space- 
craft to escape and thus preclude arcing 
over of the equipment. 

ANNA 1-B, which is managed over- 
all by the Bureau of Naval Weapons, 
with technical assistance from the Ap- 
plied Physics Laboratory of Johns Hop- 
kins University, was the backup space- 
craft for the unsuccessful ANNA 1-A 
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launched last May 10. As of late last 
week, the satellite was in a near circular 
orbit of 600-640 naut. mi. (690-736 
stat. mi.) and was expected to have a 
lifetime of about six months to a year. 

Explorer 1 5, launched four davs ear- 
lier than ANNA 1-B, was transmitting 
useful data through last week, although 
its high spin rate appeared to be ad- 
versly affecting some of the satellite's 
experiments. 

The satellite, launched by NASA's 
Goddard Space Flight Center, was spin- 
ning at approximately 60 rpm. instead of 
the programed 6 to 10 rpm. Goddard 
program officials believe that the high 
spin rate was caused by failure of the 
dc-spm mechanism and was adversely 
affecting the data gathering of secondary 
experiments aboard the satellite. 

De-spin device is a weight attached 
to a line wound around the shaft of the 
parasol-shaped Explorer 15. Nonnallv, 
it is released and unwinds counter to 
the satellite spin after burnout of the 
Delta launch vehicle's third stage. Re- 
action of the unwinding weight drops 
the satellite's spin from an initial rate 
of about 1 50 rpm. to about 20-22 rpm. 
and the unfurling of the solar paddles 
further reduces the rate to between 6 
and 10 rpm. It is suspected that Ex- 
plorer 15s weight device was not re- 
leased. 

Initial rate of 150 rpin. is imparted 
to the third stage and payload, shortly 
after separation from the second stage, 
bv several small spin rockets at the base 
of the third stage. The spin is intended 
both to stabilize the payload and its 
stage prior to orbital injection and to 
nullify any thrust misalignment during 
third stage burning. 

Deployment of the solar paddles was 
believed to have dropped the spin from 
150 rpm. to 60 rpm. and although at- 
mospheric drag is expected to reduce 
this rate further, it is doubted that the 
desired level of 6-10 rpm. will be 
achieved during Explorer 1 5's estimated 
lifetime of 60 days. 

With a perigee of 193.7 mi. and an 
apogee of 10,760 mi.. Explorer 15 is ex- 
pected to paint a reasonably accurate 
picture of the artificial radiation belts 
created by the July 9 high-altitude blast, 
and. in so doing, provide criteria for the 
design of future satellites as well as to 
add to the general scientific knowledge 
on the earth’s atmosphere. 

Principal experiments aboard the 99.6 
lb. Explorer 1 5 are an electron energy 
distribution device; electron and pro- 
ton omnidirectional detector, electron 
angular distribution determiner; and 
electron directional detector. Also 
aboard are a magnetrometer; ion-ion- 
dectron detector; solar cell damage in- 
dicator; and an optical aspect sensor for 
sun-orientation of the satellite. 

Bell Telephone Laboratories provided 
the unit to measure the range of elcc- 
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Ranger Review Team 

Washington— Members of the Range 
technical review board, headed by Cdr 
Albert J. Kelley as chairman, began : 
study Oct. 30 which will re 
complete analysis of the five 
dimes (AW Oct. 29. p. 33). 
setary is Dr. John Walker 
Aeronautics and Space Admi 

(cadquartcrs. Herman Lagow of 
Goddard Space Flight Center. John 
• ostcr of Aines Research Center. Frank 
mith of Langley Rcsc 


Bade 


. Dr. Arthur 


udolpli 


I John 


Maimed Spacecraft Center. : 

Horn beck of Bellcom. Advisers 

Newton Cunningham. Ranger prog 

program engineer, both of Hcadquar! 

Iron energies in the artificial radiation 
belts. This experiment consists of two 
directional and two omnidirectional 
silicon P-on-N junction particles detec- 
tors. Levels being examined run from 
0.4 to 2.5 mev. 

Similar in function to BTL's device 
is one prepared by the University of 
California at San Diego. It consists of 
two omnidirectional counters, one for 
electrons above 3.5 mev. and the second 
for protons above 35 mev. 

BTL also built the experiment which 
is determining the angular distribution 
of the electron particle flux. The theory 
is that natural particles, because they 
have been trapped in the earth's mag- 
netic field, should show a similarity in 
the angle formed between their spin 
axis and a local line of force. Particles 
with widely divergent angles may prove, 
in correlation with other data, to be 
man-made, rather than natural. 

Particle directional detector, with a 
threshold level of 0.5-to-0.8 mev. for 
electrons and 5-0-to-5.2 mev. for pro- 
tons, also was built by the University of 
California, San Diego, and will deter- 
mine the direction from which the 
greatest number of particles strike the 
satellite. 


The i< 


-electroi 
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nctrometer carried by Explorer 15 are 
similar to these flown aboard Explorer 
14 (AW Oct. 8, p. 31). 

But the threshold levels of the former 
generally are higher and the latter is 
measuring the earth’s magnetic field 
only between 1.7 and 3.5 earth radii. 

BTL provided a third experiment on 
solar cell damage. This consists of four 
groups of 32 small cells each, covered 
respectively with 10 mil, 30 mil. 50 mil 
and 80 mil sapphire, the latter being 
the thickest protective shield flown to 
date on a solar cell. Scientists hope to 
correlate damage with the incidence of 
artificial particles. 


Because Explorer 15 was designed to 
fly into the heavier radiation of the arti- 
ficial belts, in addition to the natural 
Van Allen zones, the cells on the space- 
craft's solar paddles are protected by 60 
mil quartz glass. In comparison. Ex- 
plorer 14 (S-3A) carried only 6 mil 
quartz glass in its solar cells. 

With experiments able to detect elec- 
trons between 0.1 and 10 mev. and pro- 
tons above 35 mev., Goddard scientists 
hope to sort out artificial from natural 
radiation over the next several months 
as thev analyze telemetry data. 

It is believed that natural electrons 
seldom exceed 3 mev. and so particles 
above this probably originated in the 
July 9 blast. To differentiate between 
natural and man-caused radiation at the 
same energy level, Goddard will study 
the particles for signs of population, 
density and decay rates. Particles caused 
by the explosion', it is theorized, should 
be more closely grouped and should de- 
cay faster than natural electrons. 

Explorer 15, built largely from 
back-up units for Explorer 14. was suc- 
cessfullv launched bv the three stage 
Douglas-built Delta vehicle. The Delta’s 
record now stands at 13 payloads suc- 
cessfully orbited out of 14 attempts. 

Flight profile for Explorer 15 was 
considerably different from that of its 
predecessor, which had a similar perigee 
of 175 mi. but an apogee of 61,000 mi. 
Explorer 1 5 was to swing no more than 
about 18 deg. north and south of the 
equator, so as to sample the largest pos- 
sible concentrations of artificial particles 
trapped above the earth. To achieve this 
des'ired ephemeris, the Delta vehicle 
was launched at an azimuth of 100 deg. 
on a low flat trajectory. 

Thor first stage burned for about 145 
sec. Second stage, built by Douglas but 
powered by an Aerojet-General Corp. 
liquid engine, then separated and 
burned for about 115 sec. as the pro- 
tective shroud surrounding the payload 
was jettisoned. 

Following second stage shutdown, a 
10-min. coast period ensued during 
which the vehicle— with the spent sec- 
ond stage still attached— was pitched 
down 15 deg. and then yawed 48 deg. 
to the left so as to place’ the spacecraft 
in the correct injection orientation for 
the desired low-inclination orbit of 18 


Workers at Two Firms 
Vote Down Union Shop 

Los Angeles— Labor union hopes of 
winning a union shop in the West 
Coast aerospace industry suffered a 
severe jolt recently when workers voting 
in elections conducted by the National 
Labor Relations Board at North Ameri- 
can Aviation and General Dynamics 


facilities failed to give the union shop 
proposal a necessary two-thirds majority. 

Under terms of recent contracts (A\V 
Oct. 8, p. 41), management of North 
American. General Dynamics and Ryan 
Aeronautical agreed to an employe vote 
on a union shop recommendation by a 
presidential fact-finding panel. 

Workers at Ryan Aeronautical were 
scheduled to go to the polls Nov. 1 in 
a union shop election. 

News Digest 


Soviet Russia launched a 1,965-lb. 
spacecraft called Mars 1 from a parking 
orbit toward the planet Mars on Nov. 
1. It will attempt to photograph the 
planet's surface and relay photos to 
earth. Russia apparently used an im- 
proved booster of the type tested last 
Oct. 16 and 17 (AW Oct. 22. p. 27). 
Russia failed on Oct. 10 and Oct. 14 
of 1960 in attempts to send probes to 
Mars. Optimum date that year was 
Oct. 1. Optimum date this year is Nov. 
16, meaning the Soviets fired almost two 
weeks early. 

Third Hawker P.1127 prototype (AW 
Sept. 17, p. 54), was slightly damaged 
last week in an emergency landing at 
wartime Tangmerc station in Sussex 
England. Pilot Hugh Merewether 
landed after experiencing partial loss of 
thrust of Bristol Siddelcy BS.53 vec- 
tored-thrust engine. 

Eagle-Picher Co. has been awarded 
the Apollo spacecraft battery system 
subcontract by North American Avia- 
tion. Inc.. Apollo prime contractor. Bat- 
tery system will supply power during 
and after re-entry for life support and 
recovery systems. Fuel cells will power 
systems during the remainder of the 


Vice Adm. Robert B. Pine, who re- 
tired last week as Deputy Chief of 
Naval Operations for Air, has joined 
Aerojet-General Corp. as executive as- 
sistant to the president. Dan Kimball. 

Eger V. Murphree, president of the 
Esso Research and Engineering Co. and 
long-time scientific adviser to the gov- 
ernment, died Oct. 29 in Summit. 
N. J. In 1956-57, he served as special 
assistant to Defense Secretary Charles 
E. Wilson. He also was a member of 
the Office of Scientific Research and 
Development Committee which played 
a key role in formation of the Manhat- 
tan Project for developing the atomic 
bomb in World War 2. 

Air Force-Martin Co. Titan 2 made 
a successful 5,000-mi flight down AMR 
Oct. 27. 
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International Fares Compromise Reached 


IATA traffic conferences agree on 5% increase in 
round-trip fares and expansion of promotional rates. 

By L. L. Doty 

International airlines last week reached a compromise on fares by making 
slight concessions to high-fare advocates and by expanding group and pro- 
motional rates to satisfy those carriers seeking to answer public demands for 
lower fares. 

After almost five weeks of negotiations at Chandler, Ariz., International 
Air Transport Assn, traffic conferences were able to reach some agreements, 
although North Atlantic fares still are not settled and a number of other 
problems remain unresolved. Essentially, all round-trip fares throughout 
the world will be raised by 57< , but group fares will be reduced and expanded 
to embrace a number of additional routes (AW Oct. 22, p. 36). 


Demands by Scandinavian Airlines 
System and Pan American World Air- 
ways for piston-aircraft fares as low as 
those charged by non-IATA Loftlcidcr, 
the Icelandic airline, failed to win any 

S ort, but threatened to throw the 
;rences into a stalemate (AW Oct. 
29, p. 42). 

Last week. Pan Am withdrew its de- 
mands and SAS, although refusing to 
surrender its position, agreed to accept 
the North Atlantic fares tentatively, 
subject to a 45-dav review by SAS of 
the rate on its North Atlantic route. 
SAS is now expected to seek a govern- 
ment order directing it to reduce piston- 
aircraft fares to the level of Loftleider's. 

Such a move would prevent a final 
agreement on rates established by the 
conferences, since all fare resolutions 
must be approved unanimously by 
IATA carriers. The fare reduction also 
would require U. S. approval to be 
effective. 

However, the U. S. began negotia- 
tions last week with Iceland on a bi- 
lateral transport agreement. Prime pur- 
pose of these talks is to attempt to 
persuade Iceland to sign a Bermuda- 
type agreement which, automatically 
would force Loftleider to raise its rates 
to IATA standards. 

Although Defense Dept, has re- 
quested the State Dept, to refrain from 
pressing too hard on this issue because 
of defense considerations, the latest 
SAS move will undoubtedly have some 
influence in steering the Icelandic dele- 
gation toward accepting the Bermuda 
principles. 

If the fare structure in the North 
Atlantic area is approved, round-trip 
discounts will be decreased from 10% 
to 5%, which means, for example, that 
the present one-way London-New' York 


jet economy fare will remain at S270, 
but the round-trip fare will be in- 
creased from S4S6 to $513. 

Group fares for the New York-Lon- 
don round trip will rise from S300 to 
S3 10 and provisions for ‘'spontaneous" 
groups will be eliminated. Excursion 
fares will be available from Oct. 1 to 
Apr. 30 instead of the current Oct. 1- 
Mar. 51 period, and travel time will be 
extended from 17 to 21 days. 

Family fares, permitting a reduction 
of SI 50 on round-trip jet economy fares 
and S300 on jet first-class fares, will be 
available for members of a family travel- 
ing together until one member of the 


Transatlantic Capacity 

London— High cost of transatlantic 
air fares has created an excess capacity 
that last year was the equivalent of oper- 
ating 11,000 transatlantic flights without 
a payload, or 30 empty jet flights per 
day. the British Roval Aeronautical So. 

Harvey J. Wexlcr of the U.S. Air 
Transport Assn., speaking independently, 
said that U. S. travelers have tentatively 
booked all available space through 1964 
on ocean freighters sailing from the U. S. 
to Europe. He said it is somewhat ironi- 
cal that while air transportation suffers, 
“consumers' demands for a similar serv- 



rathcr than transatlantic travel. 


family holding a full-priced ticket. 

Reduction of 30% will be granted 
emigrants from Europe to North Amer- 
ica and from the United Arab Repub- 
lic to Canada. If approved, the agree- 
ments will run from Apr. 1, 1963 to 
Mar. 31. 1965. 

Most of these fares were approved 
during the earlier sessions of the con- 
ferences. but the final decision was de- 
layed by disputes over the Loftlcidcr 
issue and the "malpractice” resolution. 
Unis, the new fare level reflects an in- 
dustry fear that lowering fares may slice 
into revenues without generating new 
traffic. Although the drive for higher 
fares was strong during the opening 
days of the conferences, with only Luft- 
hansa German Airlines taking a posi- 
tion for lower fares, most carriers are 
content that the status quo has been 

This industry attitude suggests that 
the future is still blurred by an erratic 
traffic growth pattern, continuing prob- 
lems of excess capacity and by an ex- 
pense level that continues to climb 
despite real efforts to control it. As a re- 
sult, airlines apparently are not ready to 
commit themselves to lower fares, 
which might only keep revenues the 

Proponents of employing lower fares 
to attract new traffic thus have been 
largely ignored, and this group is not 
likely to be mollified bv the few mod- 

fares now in effect. It is possible that, 

tional fares will be proposed if traffic 
volume fails to show some recovery. 

The Chandler conferences seem to 
indicate that protection of revenue yield 
is uppermost in the minds of most air- 
line officials and that no move that 
would risk reducing that yield will be 
made. Experimentation with lower 
fares as a means of developing new 
traffic will be undertaken cautiously, as 
it has in the past. 

During the IATA Annual General 
Meeting in Dublin (AW Sept. 10. p. 
36), demands for revamping the over- 
all international fare structure ran high, 
particularly with respect to fares on flic 
European legs of transatlantic trips. As 
a result, the conferences adopted reso- 
lutions to reduce “mileage giveaways" 
which result from circuitous routings in 
Europe between various points at little 
additional cost to the passenger. 

Beyond that, however, no basic rate 
changes were made. Most adjustments 


AVIATION WEEK and SPACE TECHNOLOGY, 


5. 1962 


CAB Unit Seeks Less Competition 
Among U.S. Caribbean Airlines 


were confined to expansion or tnc group 
fares and to a lowering of North At- 
lantic first-class round-trip jet fares so 
that the reduction of the round trip 
discount would not reflect an increase 
in these fares. 

Round-the-world fares for groups of 
15 or more were introduced and ap- 
proved to reduce standard economy 
rates by 30%. Group round-the-world 
trip rates will fall below the SI. 000 
level for the first time. Standard round- 
the-world passenger fares remain un- 
changed. 

Excursion Points 

Regular passenger fares between 
North and South America also remain 
the same. 

However, 17-day excursions are estab- 
lished between eastern Canada and 
Mexico and from Caribbean points to 
major Canadian cities. 

Groups of 25 or more will be granted 
20-25% discounts on trips between the 
U.S. and Caribbean points including 
Bermuda, Nassau, Jamaica and Trini- 
dad. 

A number of round-trip fares be- 
tween the U. S. and South America 
will be decreased to absorb the reduc- 
tion on round-trip discounts. 

Group discounts will run as high as 
50% on some routes in Africa and the 
Middle East. Group fare discounts on 
tickets from Europe to India, Pakistan, 
Ceylon and Nepal will be increased 
from 22% to 36% and the maximum 
group limit is increased from six to nine 
persons. 

Transpacific Flight 

Group fares will be introduced on 
transpacific flights on a seasonal basis 
and tour fares 22% below normal will 
be introduced from Australia and New 
Zealand to other parts of Asia and the 
Far East. 

The once-controvcrsial issue of fare 
differentials for piston-engine aircraft 
and jet aircraft drew very little attention 
as a result of the rapid phase-out of 
piston-engine equipment on regularly 
scheduled transatlantic flights. Until 
Mar. 1, 1964, a differential of S20 for 
economy flights and S60 for first-class 
flights will apply on propeller-driven 
aircraft. 


Lufthansa-Olympic Pool 

Colog,. e-Lufthansa West Cerman 



agreement, which became effective Nov. 
extended to cover the joint operation of 

cither or both carriers, according to a 
Lufthansa spokesman. 


Washington— Reduction of compe- 
tition among U. S. airlines in the Carib- 
bean is being sought by Civil Aeronau- 
tics Board attorneys in recommending 
that the area be divided into a scries 
of long- and short-haul routes. 

CAB's Bureau of Economic Regula- 
tion counsel in the United States-South 
America Route Case urged that future 
determination of routes into South 
America should be conditioned upon 
the following changes in the Caribbean: 

• Elimination of operating certificates 
held by U.S. carriers for points where 
service has not been inaugurated. 

• Elimination of competition between 
U. S. airlines to foreign points within 
the Caribbean. 

• Division of the traffic area into seven 
long-haul and island-hopping routes. 

• Increased service from Puerto Rico to 
interior U.S. cities. 

Because of the current situation, the 
Bureau eliminated Cuba from its route 
recommendations. Service into Mexico 
and Bermuda was also excluded. 

Five of the suggested long-haul routes 
would generally connect the gateway 
cities of New York and Miami with San 
Juan. Puerto Rico, and New Orleans 
and Houston with the northern coast of 
South America via Mexico City and 
points in Central America. Los Angeles 
and San Francisco would enter the route 
system to South America at Guatemala 
City. 

The two short-haul routes would in- 
volve island-hopping service through the 
Bahamas from Miami and West Palm 
Beach and routes serving the Virgin 
Islands, Barbados and Caracas from San 

The Bureau’s recommendations to 
eliminate competition among U.S. car- 
riers could result in one-carrier service 
into Caracas, currently served by Delta 
and Pan American; Balboa, served by 
Braniff and Pan American and Jamaica, 
served by Delta and Pan American. 

San Juan is a focal point of much of 
the Bureau's findings, which emphasize 
the importance of the city as a traffic 
point and the need to expand its pres- 
ent three-carrier service. 

One airline should be granted au- 
thority between New York and San Juan 
as part of a long-haul South America 
route, a second should have nonstop 
and through service beyond New York 
from San Juan and a third should in- 
clude stops at Port-au-Prince and Aruba 
on the New York-San Juan routing, the 
Bureau said. 

The attorneys also recommended di- 
rect sendee from Miami and New Or- 
leans to connect San Juan to the interior 


and West Coast of the United States. 

To provide a direct express service 
for U.S. vacationers to most of the 
remaining Caribbean resort areas, the 
Bureau recommended that one airline 
be authorized to provide a nonstop serv- 
icc from both New York and Miami to 
Nassau, Montego Bay, Kingston, Santo 
Domingo, Barranquilla, Maracaibo, 
Curacao. Caracas and Port of Spain. 

Dulles Service Needs 
Studied by 11 Airlines 

Washington — Eleven airlines arc 
analyzing a detailed survey of passenger 
boarding figures for the entire Wash- 
ington-Baltimorc area in an effort to 
determine the amount of service that 
will be required at Dulles International 
Airport, scheduled to open Nov. 19. 

Results of the study, which was 
financed jointly by the carriers and the 
City of Baltimore, have been released 
by the Civil Aeronautics Board with a 
notation that the information will form 
the basis for future schedule planning 
at Baltimore's Friendship International 
Airport and Washington National Air- 
port, in addition to Dulles. 

The survey, which was conducted for 
one week in August, showed that more 
than 77% of the total flights scheduled 
from both Friendship and Washington 
National produced 37,881 completed 
questionnaires. The inquiries covered 
the passenger's residence, which air- 
port was used and the type or trans- 
portation used to arrive at the airport. 

Statistics indicating passenger prefer- 
ence for either Friendship or Dulles 
have not yet been developed, the Board 
said. 

Breakdown of the survey figures 
shows that 10,608 passengers who re- 
turned questionnaires were residents of 
the Washington-Baltimore area and 
11,743 were visitors, for a total of 
22,351 passengers boarding at National 
and Friendship. In addition, there were 
6,362 connecting passengers at the two 
airports and 7,500 through passengers. 
Among the resident and non-resident 
total, 12,736 boarded at Washington 
National while 6,651 boarded at 
Friendship. 

Transportation to the airport for 
7,402 passengers at both airports was 
by private auto, while 2,642 apparently 
drove their own cars and parked them 
at the airport for the duration of their 
journey. Another 4,934 passengers 
arrived at the airports by taxicab and 
an additional 3,467 usetl the airport 
limousine sendee. 
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Rolls-Royce turbofan, turbojet and turboprop engines are being overhauled at 
Dallas, Denver, Los Angeles, Millville N.J., San Francisco and Washington D.C. 
in the United States, and by Rolls-Royce of Canada and operators at Montreal 
and Winnipeg. More than 50 Rolls-Royce field service engineers are stationed 
with aircraft operators across the North American Continent. 


ROLLS-ROYCE OF CANADA LIMITED, 6265 COTE DE LIESSE ROAD, MONTREAL, P.Q. 
AERO ENGINES • MOTOR CARS - DIESEL A GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPULSION 


Pilots Voice Auto-Landing Requirements 


By Herbert J. Coleman 

Amsterdam— Manufacturers of auto- 
matic landing equipment learned here 
that the toughest customer may not be 
the airlines, but the pilot who pushes 
the system buttons. 

In a two-day meeting sponsored by 
the International Federation of Air 
Line Pilots Associations, manufacturers 
of U. S. and British automatic landing 
systems, heard, in no uncertain terms, 
that: 

• Pilots resent the manufacturers' term 
"Keep the pilot in the servo loop" as 
unnecessary sales jargon. Pilots also 
complained about the tendency to male 
them only systems managers. 

• Pilots want up-to-date progress re- 
ports on developments in automatic 
landing techniques and testing, based 
on competent technical reports, prefer- 
ably in the realm of flight testing, and 
not in sales brochures. 

• Heads-up situation display in the 
cockpit will be a necessity. 

• Automatic landing research and de- 
velopment should be a joint effort by 
manufacturers, pilots and operators, in 
view of its commercial potential. 

• Primary concern by pilots is the ulti- 
mate safety factor involved in the so- 
called black bos landings, rather than 
any resistance to automatic landing de- 
vices as another move to reduce pilot 
responsibilities. 

Last point sparked off considerable 
debate on the design and efficiency of 
monitoring devices, particularlv at the 
last 100 ft. 

There was some feeling that at to- 
day's jet landing speeds, the moment of 
decision at 100 ft. had passed from the 
pilot to the black box. come what may. 
Annual Meeting 

The Amsterdam IFALPA meeting 
was a comparatively informal gathering 
to assimilate the developments for a 
study group which will report at the 
IFALPA annual meeting in Southern 
Rhodesia next March. The meeting, 
however, was monitored by various Eu- 
lopcan governmental aviation groups, 
such as British. French and Dutch 
ministries of aviation, and a number of 
weather experts. 

Meanwhile, International Civil Avia- 
tion Organization (ICAO) is currently 
fomiing a specialist panel to resolve 
problems of automatic landing systems 
operational requirement effort on ac- 
ceptance. 

Gist of the symposium was summed 
up by Capt. F. Onnonroyd, flight tech- 
nical superintendent of British Euro- 
pean Airways, who said both the pilots 
and the operators want an autopilot 


and authority. Capt. Ormonroyd said: 

“Pilots are sick and tired of discon- 
necting at 200 ft. This is the time 
when you want all the help you can 
get.” 

Ormonroyd added that complete all- 
weather landing capability would save 
BEA $185,000 a year at London 
(Heathrow) airport alone. He recalled 
that 12 straight days of low visibility 
weather in the winter of 1958-59 had 
cost the state-owned airline more than 
$750,000. 

Onnonrovd also stressed that in the 
jet age. the pilot's main function 
is that of a manager who sets up a 
system and then determines how it will 
be used. He also claimed that auto- 
matic throttling, an integral part of all 
the landing systems, is the biggest saver 
of airplanes yet, and the sooner it gets 
on the big jets as a retrofit, the better. 

During the session, pilots were ad- 
dressed bv technical representatives 
from Eclipse Pioneer Division of 
Bendix. Elliott Brothers, Smiths Avia- 
tion Division, Sperry Gyroscope Co., 
Ltd.. Standard Telephones & Cables, 
Ldt., and Lear Siegler. 

With the exception of the Lear 
Siegler system, all developments under 
way are predicated on cither duplex or 
triplex channels, with automatic switch- 
over and monitoring in the event of 
failure. 

Automatic Landings 

Lear Siegler system, a single-channel 
development using a Lear L-305 auto- 
pilot, has made 60 completely auto- 
matic landings in a Slid Caravelle now 
undergoing test at Toulouse. Landings 
have been made using existing azimuth 
and glide slope equipment, and in 
cross-winds up to 10 kt. Lear Siegler 
philosophy on single-channel is that 
such a system reduces electronic com- 
plexity and that any failure will be soft, 
to eliminate a hard-over control condi- 

Smiths Autopilot System is under 
test in the No. 2 dc Havilland Trident 
and also will be flight tested in two Sud 
Caravclles. System is triplexed and has 
been fitted in a Federal Aviation 
Agencv Douglas DC-7 now based at 
Atlantic Citv, N. J. (AW Aug. 20. p. 
98). 

Early next year, Smiths will conduct 
a series of operational tests under actual 
blind landing conditions, using a tri- 
plexed system installed in a company- 
owned Vickers Varsity transport. Tests 
will include an intensive investigation 
into the psychological aspects of using 
a completely automatic landing system 
under blind conditions, as opposed to 
hooded or simulated conditions. 


Both the Trident and the Vickers 
VC. 10 four-jet transport, which uses 
Elliott Brothers duplex system, were de- 
signed for automatic landing from the 
date original specifications were laid 
down (AW Jan. 22. p. 67). Duplex 
system for the VC. 10 probably will be 
flight tested in tandem with certifica- 
tion tests, although Vickers and Elliott 
Brothers had, at one time, considered a 
testbed similar to the Smiths Varsity. 

As far as the pilots at Amsterdam 
were concerned, an important phase of 
automatic landing, from the cockpit 
point of view, will be visual aids for the 
pilot, either by a heads-up display or 
instrument panel situation presentation 
of what the manufacturers call outside 
world conditions. 

Display System 

Furthest along in this phase is Sperry, 
with its windshield display system (AW 
Oct, 1 5, p. 91 ), which provides the pilots 
with cues identical with ones in the 
outside world, and that merge with the 
actual cues, such as horizon points, 
when the pilot goes visual. 

Considering all these factors, from 
safety to pilot presentation, IFALPA 
told manufacturers that automatic land- 
ing, approach and taxiing should con- 
sider these factors: 

• Total mathematical probability of a 
failure rate in the system as a whole 
should not exceed, during any one ap- 
proach, the equivalent of 1 to 10 J per 
flight. ICAO target is 1 to 10'’, or one 
failure in 10 million landings. 

• Monitoring, during initial develop- 
ment. should be in two sections: down 
to critical height, it should be possible 
by means of instruments in the cockpit, 
and below critical height, defined as 100 
ft., adequate visual guidance should be 

provided. 

• Automatic go-around capability should 
be provided down to start of the actual 
flareout. Emergency go-around should 
-be available, with correct presentation 
on the flight director system, up to 
touchdown, and should be available 
automatically by opening throttles to 
takeoff power. 

• Before the airplane reaches the point 
of decision, when reliance must be 
placed on the automatic landing system, 
the crew should be able to make a com- 
plete in-flight check for proper func- 
tioning of the equipment. 

• Ground radio equipment should be 
duplicated and should have automatic 
switchover capability in the event of 
failure of one transmitter. Radio fre- 
quencies should be selected from a band 
which will not be affected significantly 
by stray signals. 

• When crew selects automatic landing 
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AERO POWER 


New Viper provides reliable, 
low-cost power for executive jets 



The Bristol Siddeley Viper 20 is now at an advanced stage 
of development for the next generation of light executive 
transports. This new version is basically a Viper 11 with 
a "zero” stage added to the compressor which gives a 20% 
increase in mass How, a reduced turbine entry temperature 
and an improved specific fuel consumption. Like all its 
predecessors, the Viper 20 retains the basic design concepts 


of a simple, reliable engine with high t hrust at high altitude 
and low first cost. 

Delivering 3,000-lb thrust at take-off for a sea-level 
specific fuel consumption of 0.985 lb/lb/hr, the Viper 20 
has potential for development to still higher thrusts and 
lower specific fuel consumptions. 

SELECTED FOR TWO NEW EXECUTIVE JETS 

The Viper 20 has already been selected as the power unit 
for both the De Havilland 125 and the Piaggio/Douglas 
808 “Vespa-Jet” executive jet aircraft. 

PROVEN POWER 

Ranging from 1,640 to 3,000-lb thrust, the Viper series of 
turbojets has now been flying for over 8 years and has 
proved itself under a wide variety of strenuous operational 
conditions. Over 1,000 engines have been ordered and 
Vipers currently power three aircraft types in service — 
Hunting Jet Provost, Macchi MB 326 and Jindivik 
target drone. 



BRISTOL SIDDELEY ENGINES LIMITED 


system phases, it should not be neces- 
sary for them to tune any of the equip- 
ment. In final landing phases, during 
early evaluation, it will be necessary for 
the pilot only to monitor the equip- 
ment, and not to adjust it. 

Ground Radio 

In the ground radio phase. Standard 
Telephones & Cables reported consid- 
erable progress with the Stan 7 horn 
equipment (AW June 11, p. 45), a 
24-elcment horn array mounted at Hum 
Airport in England with some funding 
from British Ministry of Aviation. Test- 
ing has concentrated on lowering the 
angle of beam to 7-10 deg. above the 
horizon and appreciably reducing the 
possibilities of interference by overflying 
airplanes. 

F. H. Taylor, of Standard Cables’ de- 
sign team, told the pilots that reliability 
now is being studied, but that the prob- 
lem of an adequate form of monitoring 
still has to be solved. The team has 
found that peak strength is 4 deg. from 
centerline of the runway and Taylor said 
this strength is “the best we can do and 
it would be fmitlcss to go further." 

Another step will be to reduce total 
power from 1 0 w. to 3 w, which would 
allow transistorizing of the entire sys- 
tem. In numerous flight tests, with 
Ministry and civil aircraft participating. 


reliability of the Hurn Stan 7 system 
has readied the point where Standard 
Telephones &• Cables is offering it for 
flight test to any operator. 

Taylor said the facility' will be avail- 
able after Nov. 6 to operators with an 
aircraft fitted with proper calibration 
equipment. 

The company’s radio altimeter has 
flown considerable time on a KLM 
Douglas DC-8 in a continuing series of 
reliability tests, according to W. L. 
Carfield. Accuracy has been maintained 
to ± 1 ft. in the critical range starting at 
60 ft. altitude. 

All companies involved also arc test- 
ing for the effects of windshear at criti- 
cal points below 100 ft., coupled with 
considerable data collected in the past 
two years on automatic aircraft runway 
alignment to compensate for crosswind, 
just before touchdown and after the 
automatic flare has started. 

Sperry, for instance, has landed its 
Douglas DC-3 in a 15-kt. crosswind 
blowing 90 deg. off the runway, and 
John T. Long, engineering test pilot at 
Great Neck, L. 1.. told the pilots it 
aligned itself, but it was nerve shaking. 

Long, the only test pilot to address 
the group, stressed that the basic point 
in Sperry’s philosophy was to keep the 
pilot in the loop, adding: 

"For the foreseeable future there will 


be a human in the cockpit, and as long 
as he is in there it will be very difficult 
to keep him out of the loop. . . . We 
have to recognize that he holds an 
almost irrevocable veto power." 

Pilot comments, although construc- 
tive, contained an element of show-me 
philosophy, exemplified by a warning 
from KLM Capt. C. M. Ramsey, who 
said the industry may be entering the 
area of "Look, Ma, no hands.” 

There was general agreement when 
Ramsey, commenting on the single- 
channel system taking over at 100 ft., 
said that if this was to be so, then the 
autopilot should include a special pocket 
for a prayer book. 

Additional Factor 
Another factor, raised by Capt. C. C. 
Spencer, of Air Line Pilots Assn., was 
that passenger must be assured that his 
trip is not entirely committed to black 
boxes, in a reference to the pilot's com- 
mand decision role. Capt. Z. L. Zey- 
fert, KLM pilot who was symposium 
chairman, pointed out that he believed 
the pilot will accept automatic landing, 
as he accepted the automatic pilot and 
flight direction, if he always is in charge 
of his flight. The question, Zcyfcrt 
asked, is whether a pilot should be 
asked to accept blindly that the auto- 
matic pilot does his thinking for him. 



AVIATION WEEK 


SPACE TECHNOLOGY, Nc 


er 5, 1962 





nfw i inf nr 

p>uRO , - A " ro|:; * announces IlLVV LII1L Ul 

INTERCHANGEABLE 
ELEMENTS FOR JET FUEL 
AND AVGAS FILTERS 


FILTRATION ELEMENT COALESCER ELEMENT 


STRIPPER ELEMENT 


For PAG-50 thru PAG-200 
Removes solid particles of scale, sedi- 
ment, and other foreign matter. 


For PASF-300-T-I Series 

Removes line mist-like particles of water 
from fuel by coalescing them into drop- 
lets which fall to the bottom of the filter 
for drain out. 


For PASF Series 

Improves on the action of the coalesc- 
ing element to ensure the removal of all 
water from the fuel. 


TWO BIG ADVANTAGES OVER CONVENTIONAL BULK FILTER ELEMENTS 


1. Better sealing at the ends. Deeper end caps permit 
use of more adhesive to achieve a stronger bond, to meet 
"Bubble Test” requirements. Less danger of the ele- 
ment leaking unfiltered fuel into the discharge line. 

2. Interchangeability permits use with mostpopular bulk 
filter housings. Lets you upgrade filter performance 
simply by changing the element. 

ORDER NOW for improved filtration, easier maintenance. 


New Purolator one-piece design elements are available 
in all types and sizes to fit the most commonly used 
bulk filters. For deliveries and prices, write Purolator 
Products, Inc., Rahway, N. J. Ask for Bulletin #1C 211. 

Filtration For Every Known Fluid 


purQlator 
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SHORTLINES 


► Air-India Chairman J. R. D. Tata re- 
cently piloted a de Ilavilland high-wing 
Leopard Moth monoplane between 
Karachi and Bombay in 7 hr. to com- 
memorate his flight" 30 years ago that 
began India's first scheduled airline 


► Air Transport Assn, has renewed its 
drive to have scheduled airlines handle 
all first-class mail between major cities 
separated by substantial distances. ATA 
President Stuart G. Tipton said that 
the ability of airlines to move first-class 
mail has been proved over a nine-year 
experimental period. 

► Allegheny Airlines has reported a 21% 
increase in the number of passengers 
carried for the first nine months of 
1962 over the same period last year. 
During the same periods, cargo volume 
increased 33%. 

► American Airlines President C. R. 
Smith has predicted that the United 
States will build supersonic transports 
“because we cannot be without them,” 
but that they will not be in sched- 
uled passenger service within the next 


► Braniff Airways, Northeast Airlines 
and Northwest Airlines will open their 
new joint terminal at New York Inter- 
national Airport within the next two 

► Continental Air Lines last week re- 
ported a net income of $737,000 for the 
first nine months of the year, compared 
with $882,000 for the same period last 
vear. Third quarter profit was $361,000. 
"compared with $340,000 in 1961's 
third quarter. 

► Eastern Air Lines’ Air-Shuttle re- 
corded an on-time record of 96.3% 
from Apr. 30, 1961 to mid-October this 
year. In September, the Air-Shuttle op- 
eration handled more passengers than 
in any single month since the service 
was started 18 months ago. 

► Pan American World Airways showed 
a 31% increase in the volume of trans- 
atlantic air freight handled during the 
first nine months of 1962. compared 
with the same period last year. 


► U. S. trunk and all-cargo airlines flew 
4S.5 million ton miles of air freight in 
domestic operations during September, 
an 18.3% increase over the 41 million 
ton miles carried in the same month 
last year. 


AIRLINE OBSERVER 

► White House study group has privately concluded that many of the 
problems cited by international carriers regarding relations with foreign 
flag carriers are without foundation. Thus, the steering committee on a policy 
for U.S. international air transportation continues to be reluctant to let 
the airline industry review its first draft of the policy developed from the 
original study (AW Oct. 29. p. 49). Chief concern is that the airlines will 
re-introduce problems which tnc study group's findings suggest do not exist 
and weaken support of the policy' as it is now conceived. 

► Watch for Federal Aviation Agency to publish a proposed rule that would 
require U. S. airlines to install improved landing gear warning systems 
in all transports. In current airline aircraft, when throttles arc retarded 
bevond a certain point and landing gear is either up or not fully extended, 
a horn sounds. FAA feels that pilots should be given still greater warning 
of possible gear malfunction, perhaps through an independent, supplemental 
system. The rule, if enacted, probably will apply to all U. S. aircraft with 
retractable gear. 

► When American Airlines announced its plans to purchase four Boeing 
320C turbofan freighters for an all-cargo domestic service (AW Oct. 29, 
p. 43). another major trunkline was in the middle of a survey designed to 
prove that a fleet of all-cargo jet transports would be unprofitable. 

► United Air Lines has reduced depreciation expense on its jet fleet by 
extending the depreciable life of four-engine jet aircraft from 10 to 14 
years. Depreciation expense for the first nine months of 1962 thus was 
"reduced by $3 million to increase earnings for the period by $1.4 million. 
Residual value of the aircraft has been reduced from 15% of the original 
cost of the aircraft to SI 00,000 for each hull and $1,000 for each power- 
plant. United’s net earnings for the first three quarters of the year totaled 
S6.1 million. 

►Length of average passenger haul on Soviet Russia's state-owned airline 
Aeroflot is shorter than the average passenger trip by U.S. scheduled air- 
lines. according to data released by the Soviets for the first time. In 1961. 
average passenger haul by the Russian carrier was 467 mi., compared with 
681 mi. bv U.S. domestic trunklines. Aeroflot still has relatively little long- 
haul traffic across Russia’s largest land mass-Sibcria-compared with U. S. 
transcontinental traffic. Soviet carrier’s long-haul international business 
is also relatively small. Wide the U. S. scheduled airline industry^ average 
passenger haul ‘has increased steadily during recent years, Aeroflot’s average 
has remained fairlv constant. In 1960, it was 469 mi.; 1959, 463 mi.; and 
195S, 4S1 mi. 

► Communist China has reported the opening of regular passenger air service 
between Vientiane, capital of Laos, and Phnom Penh, capital of Cambodia. 
Initial frequency is one flight weekly. 

► Scandinavian Airlines System pilots plan to demand less flight time 
and better pay to offset the increased strain of jet operations. Pilot groups 
are now seeking a complete study of medical problems involved in long- 
distance, short-turnaround jet flights. 

► Japanese government has told the Soviet Union that Russian rocket tests 
in the Pacific will seriously impair operations of Japan Air Lines and cause 
a heavy financial loss. Japan asked that Russia notify it 96 hr. before each 
test to keep losses at a minimum, and demanded that continuation be 
made 24 hr. prior to launching. The tests, which began Oct. 16 (AW 
Oct. 22, p. 27), arc to continue through November. 

► Local service airlines are divided in their reasons for rejecting the trunk 
carriers’ no-show penalty plan. Cost of adopting the plan would be prohibi- 
tive for most because of the small yield of average tickets. A few locals are 
using their rejection of the idea as a sales instrument to attract more pas- 
sengers. Meanwhile, some trunk carriers have suggested they may drop 
out of the plan if locals don’t accept it. 
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EECO search and control systems 
control tape transports to search 
time-code-referenced tape with 
modulated time codes, at speeds up 
to 100 times the recording speed or 
1/20 the recording speed in either 
direction. Start and stop times 
programmed with convenient Digi- 
Switches. Highly reliable Nixie-tube 
decimal display of days, hours, min- 
utes, seconds. Readily adaptable to 
fully automatic punched paper tape 
programming. Output time code 
signals to computer available. Stand- 
ard 19-inch width panel-chassis. 
Model 031 reads 1RIG Formats A, B, 
C, NASA, or any 1, 2, 4. 8 BCD code: 
12'/j" high. Model 83S reads any of 
the modulated carrier codes now in 
current use by means of easily 
changed plug-in modules: 26Vr" high. 
Send for complete descriptions. 


Electronic Engineering Company of California t 


1601 E. Chestnut Avenue - Santa Ana, California * Phone 547-5501, P.0. Box 58- Representative 
in Western Europe and Israel: Electronic Engineering S.A., C.P. 142 Fribourg, Switzerland. 


Sabena Will Resume 
Helicopter Schedules 

Brussels— Sabena World Airlines is 
reviving its international scheduled heli- 
copter service on a reduced basis despite 
an earlier ruling by the carrier’s board 
of directors to suspend the financially 
unsuccessful operation for an indefinite 
period (AW July 23, p. 31; Sept. 10. 
P- 125). 

New decision, largely prompted by 
appeals against the planned suspension 
from a number of cities along the route 
structure, was made after Sabena had 
sold its Beet of eight Sikorsky S-5S 
helicopters to the Belgian air' force. 
Two of these are being re-acquired by 
the airline on a lease basis to provide 
a sevcn-citv network with a total of 27 
round trips per week. 

Network before the planned suspen- 
sion of the service at the end of 1962 
summer schedule had included 10 cities. 
Those eliminated under the new plan 
are Paris. Antwerp and Dortmund. 
West Germany. The schedule, which 
became effective last week, provides for 
these flights from Brussels: 

• Three a week to Duisburg. Germany, 
via Cologne, with an optional stop at 
Liege, Belgium, and/or Maestricht, IIol- 

• Six a week to Cologne, also with an 
optional stop at Liege and/or Mae- 
stricht. based on passenger demand. 

• Six a week to Rotterdam, with an in- 
crease to 12 per week under a new 
schedule which becomes effective Feb. 
4. All flights will include stops at End- 
hoven, Holland, a major passenger point 
on the network. 

• Twelve a week direct to Endhoven. 

Sabena spokesman says that schedul- 
ing plans for next summer, when the 
traffic potential should rise sharply, are 
being held in abeyance until the carrier 
can determine just what types of heli- 
copters may be available on a lease basis. 

For this period, the airline would like 
to obtain more economical turbine-pow- 
ered equipment to replace the S-5Ss, 
possibly the Boeing Vcrtol 107. 


BOAC Investigation 

London— Minister of Aviation Julian 
Amerv has contracted with private firm 
of certified public accountants to earn- 
out an investigation of complicated 
financial structure of British Overseas Air- 
ways Corp. Move has the support of Sir 
Matthew Slattery, BOAC chairman, who 
recciitlv referred to BOAC's finances as 
"bloody crazy” (AW Oct. 15, p. 38). 
Slattery has been pushing for govern- 
ment permission to completely write off 
capital costs of the airline’s dc Havilland 
Comet 4B and Bristol Britannia fleets to 
save interest charges. 
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SCIENTISTS AND ENGINEERS: Today, Motorola digital systems and 
equipment are providing fresh and forceful solutions to problems of communications, command 
and control for. . . the Air Force data acquisition and relaying system at the Edwards AFB 
high speed flight corridor. . . the NASA/JPL Mariner and NASA/McDonnell Gemini spacecraft 
digital command systems . . . and the Navy/ Gyrodyne DASH drone helicopter control system. 
Current studies also encompass random access digital communications, digital-to-voice 
translation, and ACCESS, a combined digital/voice approach to air-ground-air communication. 
If you are interested in shaping the future on these or other challenging programs, 
write today describing in detail your experience in the following areas : 

Mindpower and Manpower. . . 

shaping the future in DIGITAL COMMUNICATIONS* SYSTEMS 


advanced display techniques, 

y with State-rf-the-Art • 


•-ground-: 


znd engines 


ing methods, modulo tioi 
it applications and ultra 


We are particularly interested in pro* 
technical responsibility. Address info 


obtained, and the extent of your 
ing at the location of your choice. 


Military Electronics Division 
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SPACE TECH NOLOGY 


Honeywell Pushes Vehicle Controls Effort 


By Edward II. Kolcum 

Minneapolis— Minneapolis-I lone; well 
Regulator Co. is bidding for an active 
Competitor role in the expanding space 
vehicle control market both as an en- 
gine supplier and as a prime manager for 
complete space vehicle attitude control 

I loneywell lias conducted several 
relatively low-keyed Air Force and com- 
pany-funded reaction control projects 
since 1956. but decided only recently 
to make a strong competitive move into 
the reaction jet industry. A company 
spokesman said Honeywell waited until 
it had made a significant advance before 
entering the market, and the decision to 
enter now stems from what the com- 
pany considers fairly broadly-based im- 
provements across the board in reaction 
engines, components and propellant 
feed systems. 

Simple Engine 

Key to the Honeywell research effort 
is an engine which incorporates a rela- 
tively simple injector consisting of a 
single solenoid, which drives the valves 
for both fuel and oxidizer feed lines in 
a hypcrgolic propellant system. Engine 
combustion chamber and nozzle can be 
varied to fit thruster location and mis- 
sion. with thrust ratings from 1 lb. to 
100 lb. 

Reaction control systems used to 
change the attitudes of the Mercury 
capsule and the X-15 aircraft use hydro- 
gen peroxide and hvdruzinc monopro- 
pellants. which have the disadvantage 
of requiring a catalyst to decompose 
the propellant into steam. In addition, 


the specific impulse rating of this pro- 
pellant is about 2S0 sec. 

Honeywell is looking into what it 
considers the next generation of control 
engines which arc simple, reliable and 
use hypcrgolic bipropCllants. Specific 
impulse of liquid hypcrgolics under 
study hv the company range from >1 1 
sec. for unsymmetrical dimethyl hydra- 
zine to 41? sec. for nitrogen hydroxide. 
For hypcrgolic gas systems, specific 
impulses range as high as 4S9 see. for 
hydrogen and fluorine combinations. 

Mario \V. Cardullo. senior develop- 
ment engineer in the reaction control 
systems group, said Honeywell is striv- 
ing for a control system which uses 
high energy propellants and also has 
long-time storagcability. compatibility 
with system components and rapid ig- 
nition under extreme environmental 
conditions. 

Among the major characteristics of 
the Honeywell injector assembly, ac- 
cording to Ray E. Michel, staff engineer, 
are its high response and negligible tail- 
off. Response time from signal on to 
valve open, he said, is S millisec., and 
from signal off to valve closed. 2 milli- 
scc. Michel said although other compa- 
nies have development programs for 
similar systems, Honeywell's is the only 
system which uses one coil to actuate 
both fuel and oxidizer valves, a factor 
which he said increases simphcitv and 
system reliability. 

Injector assemble for a 25-lb. thruster 
weighs 0.S2 lb. and has an envelope of 
5.55 in. Electrical power requirement 
is 41 watts and the open loop frequency 
response is 167 cps. Scale-up of this 
same fundamental system to raise the 


thrust level to 100 lb, would add 1 lb. 
to weight and double the envelope size. 
Michel said. Power requirement would 
be 160 watts. 

Honeywell also is experimenting with 
the smaller dual valve injector as the 
first stage of a two-stage injector and has 
achieved thrust levels of 150 lb. with 
this system. 

I loneywell has mated the injector sys- 
tem to several types of thrust chambers 
and nozzles and is testing them at 1 50 
psi. chamber pressures and 10 lb. thrust 
levels. Ablation-cooled chambers and 
nozzles are being specified for space 
vehicles where reaction jets are located 
near components and systems that 
would he affected by the heat generated 
from rocket engines. Ablation cham- 
bers consist of S0% silica and 20% 
phenolic resin. 

Composition of radiation chambers 
tested by Honeywell is 80% tungsten 
infiltrated with 20% silver. 

Attitude Controls 

Cardullo said Honeywell has investi- 
gated 1 5 different gases and gas mix- 
tures for bipropcllant attitude controls. 
Among them are ammonia, chlorine tri- 
fluoridc. dihommc. perchloral fluoride, 
fluorine, hydrogen, nitrogen difluoride, 
oxygen and propane. Lockheed Aircraft 
Co. is working on a program with Hon- 
eywell by testing both gaseous and 
liquid perchloral fluoride using the 
I loneywell injector. 

1 loneywell also is conducting develop- 
ment tests on a pulse reaction jet engine, 
which it calls a detonation jet. I'his 
system is designed to provide pulses of 
extremely short width. Combustion 



SINGLE SOLENOID INJECTOR, left, developed by Miniieapolis-Honeywcll incorporates an ablation-cooled thrust chamber-nozzle. In 
photo at right, chamber and nozzle have been sliced 0]icn to show the amount of charring after use. 
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process in the detonation jet takes place 
supersonically, and in ground tests, en- 
gine pulses sound like bursts from a 
machine gun. 

Engine developed by the company 
uses hydrazine as fuel and nitrogen per- 
oxide as oxidizer and has been operated 
at 5 psi. atmosphere to provide 10-lb. 
thrusts. 

Detonation pulses have a width of 
about 3-4 millisec. compared with a con- 
ventional pulse of 20 millisec. with a 
20-milliscc. tail-off. 

Considerable amount of effort in 
1 loneywell has gone toward the develop- 
ment of systems to expel propellants out 
of tanks when the vehicle is in a zero- 
gravity environment. 

The company has designed and 
tested a system which uses 0.01 in. 
aluminum, convoluted and installed at 
the after end of the tank. 

Pressurization by a gas such as he- 
lium. or by electricity, causes the alu- 
minum diaphragm to unfold, thereby 
forcing the propellant into the feed 

I loneywell is presently developing an 
IS-in. aluminum expulsion diaphragm 
for University of California's Jet Pro- 
pulsion Laboratory. 

Michel said Honeywell's entry into 
the space vehicle attitude control market 


is a logical evolution of the systems man- 
agement responsibility the company has 
had in manned aircraft autopilot and 
missile inertial guidance systems. 

In 1956. Honeywell won an Air Force 
contract to develop a hot gas reaction 
generator using a solid propellant-hydra- 
zine monopropellant. This system re- 
quires a catalvst. and the company 
funded its own hot gas bipropcllant gen- 
erator in 195S to develop a system with 
a fast startup. Simultaneously, Money- 
well began an in-house servo develop- 
ment program using nitrogen as the hot 
gas. 


Company continued developing a sys- 
tems capability as a subcontractor for 
hydrogen peroxide reaction jet studies 
for Mercury, Scout and X-l 5 programs, 
and as a subcontractor for low thrust, 
cold gas systems for stabilizing the gon- 
dola for an Air Force balloon program 
and for the USAF Athena space test 
vehicle. 

This rocket formerly was called the 
T railblazcr. 

Bipropellant hypcrgolic |ct develop- 
ment and tankage program, funded by 
the companv, has been under way since 
mid-1959. 


CONVOLUTED ALUMINUM DIAPHRAGM, center, is under study by Minneapolis-Honey- 
wcll as positive expulsion system for reaction control fuel tanks in space vehicles. Gas or 
electrical energy system would unfold convolution and push propellant through feed lines. 
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scientists can send out and receive signals at X-band fre- 
quencies to help man rendezvous and dock vehicles in 
space. STELATRAC is its name. It is the first solid state 
system of its kind. The X-band transmitter is shown above. 
It has successfully passed temperature and vibration tests. 
STELATRAC can also be used as a command link between 
vehicles in flight. By altering its module design, the flexible 
radar system operates as an altimeter and doppler velocity 
sensor to guide spacecraft safely to the surface of the moon 
and planets. Today STL is busy on many such projects as 
STELATRAC. STL is also prime contractor for NASA's 
OGO and a new series of classified spacecraft for Air Force- 
ARPA. And STL continues Systems Management for the 


Air Force's Atlas, Titan and Minuteman programs. These 
activities create immediate openings in Theoretical Physics 

• Systems Engineering • Radar Systems • Experimental 
Physics • Applied Mathematics • Space Communications • 
Antennas and Microwaves • Inertial Guidance • Analog 
Computers • Solid State Physics • Computer Design • 
Telecommunications • Space Physics • Digital Computers 

• Guidance & Navigation ■ Electromechanical Devices • 
Engineering Mechanics • Aerodynamics • Propulsion 
Systems. For Southern California or Cape Canaveral 
positions, write Dr. R. C. Potter, Department A24, 
One Space Park, Redondo Beach, California, or Box 
4277, Patrick AFB, Florida. Your inquiry will receive 
a prompt reply. STL is an equal opportunity employer. 


@ 


SPACE TECHNOLOGY LABORATORIES, INC. 

o subsidiary of Thompson Kamo Wooldridge Inc. 


ARS delegates: los 


12-15. Call F. C. Nagel, DU 7-5138. Visit STL Booth 226. 
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Weather Forecasting Aids Noise Control 


ferns associated with testing large vehicles 
was written for Aviation Week and Space 
Technology by Richard N. Tcdrick and 
Wade D. Dorland of National Aeronautics 
and Space Administration’s Marshall Space 
Flight Center. The report is based on the 

tests of the Saturn S I booster stage.) 


Rapid increase in size of rocket 
boosters during the past few years, and 
the resultant increase in the noise level 
generated by static firings and launches 
of these rockets has made the predic- 
tion and control of sound generation an 
important phase of missile develop- 
ment. This has particularly been true 
in the case of the Saturn" S-l, which 
has been described as the world’s larg- 
est man-made steady state noise gen- 

Most sources of sound are created by 
vibrating bodies causing disturbances in 
the air. Other sources, such as the 
Saturn booster, generate sound by in- 
serting rapidly moving hot gases into 
the atmosphere. Such sounds have be- 
come relatively familiar to most Ameri- 
cans with the advent of both military 
and commercial jet aircraft. Rocket 
noise is not too unlike that from a jet. 
except that it is usually lower pitched 
than the jets’ distinctive whine. 

The noise environments which can 
be expected from the test firing of large 
rockets have now become important 
considerations in planning test sites and 
the surrounding supporting communi- 


One can consider the problem to 
consist of three distinct parts, each of 
which must be solved to achieve a 
complete solution. The first of these is 
the noise source itself. The Saturn gen- 
erates a tremendous volume of exhaust 
gases moving at supersonic velocities. 
These gases moving through a relatively 
still atmosphere cause large amounts 
of low frequency sound to be gen- 
erated. Part of the answer to reducing 
noise levels might lie in muffling the 
noise produced at the test stand, thus 
helping to lower the amount of energy 
originally radiated into the atmosphere. 
However, for the present, as larger and 
larger boosters arc being developed, this 
cannot be suggested as the entire solu- 
tion to the problem. 

The second aspect of the noise situa- 
tion concerns the ability of the sound 
to reach the civilian communities 
which always spring up around any 
major missile site. The most obvious 
solution to this is simply to buy up 
all of the land around the missile base 
for about twenty miles. Unfortunately, 
this is not often feasible since most 
of the bases were begun a few years 
ago when missiles and missile sounds 
were not nearly so large. As a result, 
small cities were built up within a few 
miles of most launch and static test 
facilities. 

Another solution to this matter of 
the transmission of missile sounds con- 
cerns the role of weather in such 
transmission. It is possible to greatly 
lower the sound level at a point several 


miles distant from a sound source sim- 
ply by choosing the meteorological con- 
ditions under which the test is to be 
performed. Similarly, the sound pres- 
sure levels can be raised materially by 
good propagation conditions at the 
time of a test. It is in this particular 
field where the best results can be 
anticipated for noise control. 

The third and last factor of the 
noise problem lies with the "receiver." 
or the individual who will be exposed 
to the noise and to its effects. A large 
part of the question can be resolved 
by an examination of the attitude that 
people on the receiving end of the 
propagation path have toward the noise. 
For instance, while the sound from a 
missile test may be no louder than 
that created when the man next door 
uses his power lawn mower, still if the 
test is held at 2 a.m., it may be ex- 
pected that the reaction will" be un- 
favorable. Hence good public relations 
will help to solve the noise problem. 

The rocket vehicle, both guided and 
unguided, has since its inception been 
primarily a military weapon. With the 
impetus of wartime development, there 
usually was little concern with civilian 
discomfort. Also, since the early rockets 
were relatively small, so were the 
sounds. The amount of unused “buf- 
fer’ land ordinarily utilized around 
military installations to maintain rea- 
sonable military security proved in most 
instances to be quite satisfactory to 
attenuate the sound of missile tests. 

(Continued on p. 65.) 
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X-20 (Dyna Soar) 
to be guided by 



The Air Force's X-20 (Dyna Soar) program, 
presents challenging guidance and (light 
control problems. A Honeywell system 
will supply accurate navigation, guidance 
and pilot's display information from self- 
contained measurements and computa- 
tions made within the glider. By means of 
this display, the pilot is able to evaluate 
the capability of the gliders reaching a 
given selected destination and, if neces- 

The system will operate from launch until 
landingand provide uniform control of the 
craft through a vast range of speeds and 
altitudes. 

Honeywell-developed guidance and/or 



flight control systems are also in use or 
slated for use on the X-15, Mercury, 
Gemini, and Apollo. 


Honeywell project: 


exploring the art of 



Optics is the key to the future in celestial 
navigation of space vehicles, and optical 
devices of many types and varied uses are 
being developed at Honeywell. One sys- 
tem being studied would actually track 
several planets by means of high-powered 
radar-like Laser devices- Range and range 

by the tracking devices and the informa- 
proper course. 


Consistent with celestial navigation 
system development, other far-reaching 



ship in the navigation and guidance field. 


CHOSEN FOR TOUGHEST 
NAVIGATION PROJECTS 


Manned and unmanned spacecraft, 
aircraft, ships and submarines 
guided by Honeywell systems 


For tomorrow's systems capable of per- 
forming rendezvous-in-space maneuvers, 
Honeywell offers a wealth of experience in 
the development of navigation systems. 
Many of our nation's most demanding 
projects are using Honeywell-developed 
guidance and control systems: Gemini, 
SD-5 Drone, and X-20 (Dyna Soar). 
Honeywell is also building guidance sys- 
tems for Polaris. 

As space missions become more and 
more complex, the guidance equipment 
aboard the various vehicles must be ca- 
pable of more complicated maneuvers. 
Systems are needed that do more and 
weigh less. Today's sophisticated sys- 
tems must precisely measure everything 
that happens to a moving vehicle and 


Honeywell system guides 
Army SD-5 drone 

For the Army SD-5 surveillance drone 
Honeywell designed, managed, and is 
manufacturingthe inertial navigation sys- 
tem.This compact drone can find its way 
hundreds of miles behind enemy lines, 
locate battle-area targets and report back 
on its reconnaissance missions. 

The system can guide the drone over 
several target areas in each flight without 
need for any radio or radar commands 
from the ground. After completion of its 
mission the Honeywell system guides the 

restrial inertial navigation system is an all- 
digital type. And because the system is 
completely self-contained it is not sub- 
ject to "jamming" or interference by 
enemy countermeasures. 


guide and control It with precision on an 
exact course from one place to another, 
almost anywhere in the universe. All this 

based equipment. The need for accuracy 
is most vital. (A slight error can throw a 
vehicle thousands of miles off course.) 
Honeywell has pioneered in all phases 

navigation systems and components. The 
tasks have been many and varied. They 
range from aerospace to terrestrial to 
marine navigation. 

Currently, many advanced navigation 
systemsare underdevelopmentat Honey- 
well. Newsub-miniature inertial platforms 


ture platforms) are now being readied and 
offer complete capabilities with no sacri- 
fice in performance or reliability. Com- 
panion sub-miniature computers and 
components are also being developed. 

Honeywell navigation systems are 
adaptable to either analog or digital 
modes. They can incorporate star 
trackers, horizon scanners, infrared and 
other optical components where needed 
for special applications such as superac- 
curate missiles and deep-space missions. 

In addition to complete systems, Honey- 
well can supply computers, computer 
components, inertial platforms, and iner- 

Honeywell's design. 

For more information on how Honeywell 
can assist you in the development and/ 

contact your nearest Honeywell Military 
Products Group representative, or Minne- 
apolis-Honeywell, Aeronautical Division. 
13350 U.S. Highway 19, St. Petersburg. 
Fla. Phone HEmlock 5-1151. 

offices in all principal cities of the world. 
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Automatic temperature control GSE 
for Titan II missile propellant 


This new environment con trol package was designed 
and produced by Hamilton Standard for the Air 
Force’s Titan II missile, made by Martin. It auto- 
matically stabilizes propellant temperature at 60 ± 
5°F within a 20,000 gallon storage vessel. The unit 
electrically heats or mechanically cools a glycol 
and water heat transfer liquid, and then circulates 
it to the storage vessel heat exchanger. It is built 
to perform reliably in ambients of —35° to -f 115°F, 
and from sea level to 6,000 feet. 

The Titan II Propellant Temperature Controller 
is evidence of Hamilton Standard’s ability to meet 


environment control GSE assignments. It typifies 
the results attainable when engineering capabilities 
in pneumatics, hydraulics, electronics, and pack- 
aging, are combined with specialized manufac- 
turing skills. 

A NEW BROCHURE describing Hamilton ! 
Standard's environment control GSE capabilities 
for aircraft and missiles is available. To learn how 
this solid foundation of experience can be your 
! key to dependable GSE, write: Sales Manager, 

! Ground Support Equipment Department, Hamilton 
i Standard, Windsor Locks, Connecticut. 



CORPORATIO 


Hamilton Standard 


However, the development in recent 
years of larger rockets such as the 
Jupiter, Atlas and Titan has ensured 
that occasionally sonic nearby residents 
would be jolted out of their sleep. None- 
theless, the importance of the programs 
to the national defense precluded any 
major shifts in cither tests, sites or 
test schedules just because of the noise. 
Civilian Program 

With the creation of the National 
Aeronautics and Space Administration, 
a large civilian rocket program was un- 
dertaken for the first time, which, bc- 

sensitive to community reaction. As- 
signing the responsibility for large 
booster development to Marshall Space 
Flight Center focused the noise prob- 
lem from these vehicles on the com- 
munity supporting this installation. 
Since the city of Huntsville, Ala., lies 
5-10 mi. northeast of the Saturn static 
test tower, the noise from such static 
tests has occasionally been not only 
heard, but felt, in Huntsville. 

It was found that this has been due 
primarily to the weather conditions 
under which these tests have been per- 
formed. When strong temperature in- 
versions have been reinforced by winds 
toward the city, the sound is actually 
focused meteorologically much in the 
same manner as sunlight is focused 
by a magnifying glass. This can result 
in sound pressures in both the business 
and residential areas of Huntsville of 
up to about one hundred times normal. 
However, exactly opposite conditions 
have also existed and at those times 
not even a whisper of the Saturn test 
was heard. 

Amount of Noise 

It has also been learned from ex- 
perience that the townspeople are not 
nearly so alarmed or jolted when they 
have been forewarned. Therefore it 
has become standard procedure to an- 
nounce via the local newspaper, radio 

will be held. 

It has been found that about one- 
half of one percent of a rocket’s power 
goes into the form of acoustic energy. 
This amounts to nearly 40 million 
watts of acoustic power for the Saturn. 
(A hi-fi set or radio produces usually 
about 25 watts.) 

Therefore, the larger the space ve- 
hicle which is being tested, the larger 
is the amount of sound which is radi- 
ated into the atmosphere. 

However, there are two additional 
factors which greatly affect the re- 
sponse which may be anticipated from 
the surrounding communities. One of 
these is the frequency content of en- 
gine noise (charts, pp! 59, 67, 69). It 
has been shown that as thrust of 


How you can avoid three 
costly mistakes in the 
selection of a scientific 
or engineering computer 

And the one sure way 
to find the computer that suits you best 


Selecting a computer c i 


e Recomp® line of solid-state ! 
m found ideal for many leading 


mpanies. Perhaps it 


They lease from $1,000 and up a month. But, rr 
initial cost is how much a computer will save you over a perioa or rime. 

A computer feasibility study showed that a Recomp computer could save 
almost $70,000 more than a lower-priced competitor in a year on a given 
project. In addition. Recomp offers a broad price range. The Re-""’" 

computer ir J -' * " — 

complete. F 


e of programming 


(2) “Buy the fastest one” 

Naturally, speed is important. But computer operating speed is just a 
small part of the story. Save a few microseconds here and there and you 
haven't saved much. More important is total problem solving time. 

The Recomp line of small and medium scale computers mark their savings 
in terms of hours... not microseconds. Recomp computers can save hours 
In problem solving time because they're simple to program, easy to operate, 
and have an exceptionally large memory. 

(3) "Hire specialized computer personnel” 

Not always necessary. Some computers do demand specialized program- 
ming personnel to operate them. However, others are so simple to use that 
engineers can program their problems directly. This er‘ ' 
saves time and increases computer use. 

One of the easiest computers to program 
neers with less than eight hours instruction 
puters profitably. 

The one sure way to select a computer 
The computer requirements of every 
to find the computer that fits your owr 
making costly mistakes— is through a 
the only way to know exactly what computer 

Tut Recomp side by side with 
Let the facts speak for themselve 
study is complete without Recomr 


company are unique. The b 
' — lirements— 

ility study. This is 


Recomp 
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Tfogress Is Our Most Important Product 


GENERAL 



ELECTRIC 


DEFENSE ELECTRONICS DIVISION 



CHEMICALLY SPEAKING, OUR STORABLE LIQUID PROPELLANTS ARE PRETTY MUCH LIKE OTHER PEOPLE'S STORABLE 
LIQUIDS. STILL, UTC MOTORS (ABLATION-COOLEO, PRESSURE-FED, WITH FILAMENT-WOUND FIBERGLASS CASINGS) CON- 
SISTENTLY OUTPERFORM OTHER MOTORS USING SIMILAR HYPERGOLIC PROPELLANTS. WHY? BASIC DESIGN PROVIDES 
OUR STORABLE LIQUID PROPELLANT MOTORS WITH EXCELLENT PERFORMANCE CHARACTERISTICS - AN EXTREMELY 
HIGH THEORETICAL SHIFTING EQUILIBRIUM; A TOTAL MOTOR BURNING TIME OF 10 MINUTES AT HIGH PERCENTAGES OF 
THEORETICAL SPECIFIC IMPULSE. SUPERIOR DESIGN PROVIDES MOTORS THAT ARE SIMPLE, RELIABLE, LIGHT WEIGHT- 
IDEAL FOR UPPER STAGE APPLICATIONS. THESE ROCKET ENGINES? STATE-OF-THE-ART AT UTC. 



United Technology Corporation 



CALCULATED SOUND RAYS foi a specific Saturn missile test conducted Dec. 20, 1960. Test produced a high noise level in Huntsville. 


the rocket engine goes up, the peak 
frequency goes down. 

This affects the sound level at long 
ranges because the lower frequencies 
do not attenuate as rapidly; thus a 
larger percentage of the original sonic 
energy is left to disturb outlying areas. 
Also, as the energy peak drops in fre- 
quency, additional energy is put into 
the sub-audible range. Since it is these 


lower frequencies which rattle windows 
and shake buildings, the "alarm level” 
is expected to rise with larger boosters. 

Another factor affecting the amount 
of acoustic energy which reaches the 
surrounding areas is what is known as 
the "directivity" of the source. 

This is simply an index of the relative 
amounts of energy which are directed 
by the source itself in each direction. 


Contributing to this are not only the 
rocket engine and exhaust velocity 
parameters but also the shape and con- 
figuration of the flame deflector and 
test tower. After the sound has been 
radiated into the atmosphere, several 
things can happen: 

• The sound can be propagated nor- 
mally as in a still room or large stadium 
where the effects of wind and tempera- 



VARIATION OF OVER-ALL SOUND LEVEL with range is shown. Threshold of annoyance value is based on experience with Saturn testing. 
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AAF Packaged Environment 
keeps the Minuteman ready for instant retaliation 


Deeply buried in isolated launch silos, the Minuteman 
missiles will strike back instantly, even under direct 
attack. This is well known. But how can each missile, 
with its sensitive guidance elements, remain always 
operational and ready? 

Part of the answer is the Minuteman's environmental 
support system— prime contractor. American Air Filter 
Company Defense Group. 

A system of heating, ventilating, air filtering, re- 
frigeration, and humidity control may seem common- 
place. Yet few firms even felt qualified to bid on this 
Minuteman assignment. The technical problems were 
staggering. The reliability of hundreds of missiles was 
at stake. Also the ability of remote control personnel to 
survive and retaliate. 

AAF’s capability for such a task had evolved out of 
four decades of pioneer engineering and large-scale 
production for military and civilian industry. But even 
AAF engineers were surprised at the speed with which 
Minuteman’s urgent schedule carried them beyond pre- 
vious limits of the art of environmental control. 


Component after component was redesigned, as AAF 
moved inevitably away from the idea of equipment 
serving the weapon— to create a necessarily integral part 
of the weapons system itself. 

In completing its part of the system on schedule, 
AAF's Defense Group utilized its own production 
plants, plus resources of our Air Filter Division. Tem- 
per Air Group ( Herman Nelson ) . Fiber Glass Group 
l Amer-glas) , and other AAF divisions and subsidiaries. 
This corporate team offers scope, flexibility, and effec- 
tive systems management capability. 

// environmental control is important to your project, 
send for AAF Bulletin D-164. Write Defense Products 
Group, American Air Filter Company, Inc., 310 Third 
Street. Bock Island, Illinois. 


AAf 


American 


Airf 


liter 


BETTER AIR IS OUR BUSINESS 



turc arc negligible (as on a very still and 
quiet morning). 

• It can be directed into the upper 
atmosphere to be dissipated. 

• It can be directed at one or more 
locations on the earth's surface. 

Until recently these effects have 
been of only academic interest, but 
with the advent of the large rocket 
engine test program, a great amount 
of effort has gone into trying to under- 
stand how and why these things hap- 
pen. Marshall Space Flight Center 
scientists have developed methods for 
forecasting these conditions and for 
locating the areas which may be ad- 


versely affected by returning sound. 

By determing the meteorological 
conditions which exist at test time, it 
is possible to define the boundaries 
of the focal areas within the accuracy 
limits placed upon the problem by the 
meteorological data acquisition tech- 

f any cities or any other sensitive 
areas fall within these boundaries, the 
test can be postponed until such time 
as those conditions no longer exist. By 
use of long-range weather forecasting 
techniques, the number of times static 
tests need to be postponed can be 
greatly reduced. 



MA-8 Ditty Bag Contents Displayed 

Ditty bag carried on Mercury Atlas-8 orbital flight contained (1) camera with view finder, 
(2) extinction photometer and stand light source, (3) color film magazine. (4) Weather 
Bureau film magazine and filter, (5) two containers of cube food, two tubes of food and 
45 deg. food tube nozzle, (6) dosimeters, (7) motion sickness container, (8) exposure meter 
and (9) camera shoulder strap. 




How I save flying time 

, . , after landing 


"The rugged Centaur is completely port- 
able-precision-engineered to fold away 
into your plane, car trunk or boat. It 
takes two people anywhere, yet is light 
and compact enough to fit into any plane. 
And here’s the pay-off. It’s ‘instant 
transportation'. Just set it up-in under 
2 minutes-and you’re ready to go.” 
“The whole family just loves it. Here’s 
Jane doing her shopping-Centaur-style. 
We use it for commuting, cf —‘ — l — ' 


m, spring-loaded 
snocK-aosoroers, ana a husky Clinton 
motor -American-built throughout. If I 
ever need spares -no trouble. 

"I just couldn't be without my Centaur. 
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As complexity grows, so must individual 
component reliability 


This is a tiny portion of the miles of complex Bell 
Telephone circuits used for military and civilian 
communications. 

In order for each circuit to work properly, every 
component in the circuit must function according 
to design standards. 

And as circuit complexity increases, an almost 
incredibly high reliability must be engineered into 
each component. 

It is, in the Bell System. 

Bell System communications specialists have 


extended component reliability to new heights of 
achievement. 

In addition, every major communications channel 
gains support from the vast network that is in being, 
so that if one channel fails, a "make good" channel 
maintains continuity. 

Communications are the lifelines of our defense 
system. Nothing is left to chance in the Bell System 
to assure that these lifelines will always function. 

Bell Telephone System 


AMERICAN TEL. & TEL. CO. / WESTERN ELECTRIC CO. / BELL TELEPHONE LABORATORIES / 21 OPERATING COMPANIES 
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Minuteman Guidance and Control — Part 2: 


Minuteman Guidance Built for Long Life 



By Philip J. Klass 

Anaheim, Calif.— Minuteman con- 
cept of an ICBM continuously on 
alert status for several years in an unat- 
tended underground silo and capable of 
launch less than a minute after author- 
ization has sharply altered the tradi- 
tional difference between inertial sys- 
tems designed for ballistic missile use 
and cruise-type systems intended for 
aircraft and submarine navigation. 

Previously, an inertial system for an 
ICBM was designed principally for op- 
eration during a 3-min. powered boost 
phase, plus occasional checkout periods, 
where the total usage time amounted to 
only a few hours at most. 

On the other hand, the inertial sys- 
tem for aircraft or submarine applica- 
tions had to use components designed 
to provide required accuracy over a mis- 
sion time ranging from many hours to 
many days, with a total operational life- 
time of at least several thousands hours. 

Continuous alert requirement for the 
Minuteman means that many of its 
inertial system components must be de- 
signed for an operational lifetime meas- 
ured in thousands of hours. For exam- 
ple, the Minuteman gyros must operate 
continuouslv without significant wear or 
loss of performance. The missile-borne 
digital guidance computer also must be 
designed for long operational life because 
it is used to check out the over-all 
guidance and control system continu- 
ouslv during the silo life of the missile. 
(AW Oct. 29. p. 57). 

An associate contractor for Minute- 
man guidance and control. North 
American Aviation's Autonetics Divi- 
sion provides practically all of the avi- 
onics in the missile, except for the war- 
bead and associated arming circuits. 
This includes: 

• Gyro-stabilized platform. 

• Digital guidance computer, also used 
for flight control and pre-launch check- 
out, and to control arming of the war- 

• Nozzle control units, one for each of 
the three missile stages, containing noz- 
zle actuators and autopilot amplifiers. 

• Electric and hydraulic power supplies 
for each of the three stage flight control 
units as well as the basic guidance pack- 
age. 

• Angular accelerometers, which pro- 
vide pitch and yaw attitude signals for 
first and second-stage flight control. 

• Structure and enclosure which houses 
the guidance package. 
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• Electric wiring and cables used to in- 
terconnect all missile subsystems. 

Additionally Autonetics is responsi- 
ble for supplying several subsystems in- 
stalled at the’ missile silo. These include 
the optical subsystem used to keep the 
missile stabilized platform continuously 
aligned in azimuth and the monitor 
used to check performance of the mis- 
sile computer. Autonetics also provides 
a truck-mounted missile targeting con- 
sole which is driven to each silo to fill 
the computer memory with specific tar- 
get guidance constants. 

Each of the three Minuteman stages 
has four rocket nozzles, two of which 
are swiveled to provide pitch axis ma- 
neuvers while the other two are swiv- 
eled at right angles to provide yaw 
maneuvers. Roll control is obtained by 
moving one pair of nozzles in a differ- 
ential fashion. Each nozzle is moved by 
its own hydraulic actuator, of which 
there are four on each control unit. 
Nozzle Control 

Nozzle control units for the three 
Stages arc similar except for the size 
of hydraulic actuator and associated 
power supply, which becomes progres- 
sively smaller in the upper stages. The 
first-stage nozzle can swivel up to 8 deg. 
either side of neutral, while the second 
and third stage nozzles can swivel 6 and 
4 deg. respectively. 

Nozzle control unit is built in an 
X-shapcd configuration Which serves as 
a structural member for the lower part 
of each stage, with an actuator attached 
to each of the four legs of the "X". The 
structure also houses an electric motor- 
driven hydraulic demand pump and a 
small accumulator to power the actu- 
ators. Electric batteries also are pro- 
vided in each nozzle control unit to 
drive the hydraulic pump. The hub of 
the structure contains servo amplifiers 
whose output controls solenoid valves 
built integrally with the actuators. 

Command for nozzle displacement 
generated by the guidance computer is 
first converted to analog format, then 
supplied to the servo amplifier of the 
active stage, which, in turn, operates 
the solenoid valve admitting hydraulic 
fluid to the appropriate pair of actuators 
to displace the nozzles by the desired 
amount. 

Because the servo amplifier is in such 
close proximity to the rocket blast, it 
must be protected from the heat by 
means of a thermal insulating cover 
which encloses the hub of the structure. 

At the time the Minuteman design 
was started, it was decided to use swivel 
nozzles instead of jetavators, which are 
used for control on Polaris. The actu- 
ator forces required to operate the noz- 
zles were calculated on the basis of pre- 
liminary data which subsequently 
proved to be far short of the force re- 
quired. On the first stage, for example, 


the current design figure for actuator 
forces is more than ten times the origi- 
nal estimate. 

Estimated nozzle actuator forces in- 
creased four times before the first Min- 
uteman flight, with the last jump of 
25% becoming necessary only three 
months before the first flight. 

One reason for the increases was a 
change in the Minuteman propellant, 
involving new additives which accumu- 
lated at the nozzle coupling and greatly 
increased the breakaway friction of the 

Originally, it was planned to use elec- 
tric actuators for the third stage to re- 
duce weight and complexity, but after 
several upward revisions of force re- 
quired it became necessary to switch to 
the present hydraulic actuators. 

On several occasions, Autonetics had 
to switch to larger actuators, and in 
some cases this required the use of a 
larger hydraulic supply. But in other 
instances it was possible to trade off 
actuator response time for the increased 

Minuteman inertial platform uses an 
inside-out gimbal configuration. Tire 
platform is stabilized bv two dual-axis 
frec-rotor gyroscopes whose rotors are 
supported by self-pumping helium-gas 
bearings. One gyro serves as the pitch 


MISSILE MISSILE 

TARGETING ALIGNMENT 

SET GROUP 



MAJOR ELEMENTS of Minuteman guidance 
and control system include guidance package 
containing inertial platform and computer 
(A), three nozzle control units (B). and 
angular accelerometers (C). Autonetics also 
provides missile alignment set in each silo 

data on its target. 


and roll axis reference; the other pro- 
vides heading reference with one or its 
axes unused. The platform has ±90 
deg. of freedom in pitch, 70 deg. in roll 
and 20 deg. in yaw. 

Autonetics selected the gas-bearing 
dual-axis gyro because of its extremely 
good dynamic stability over extended 
operating periods and its ability to with- 
stand high-g loads, according to Robert 
Knox, chief scientist of the Minuteman 
Division. 

Gyro Reliability 

One gyro of this type operated con- 
tinuously for five years at Autonetics 
without failure or appreciable perform- 
ance loss, according to Knox. A similar 
unit tested at Space Technology Labora- 
tories operated for 14,000 hr. without 
failure before it was finally shut down, 
he says. 

Minuteman gyros do not require 
the extremely low-drift characteristics 

type navigation systems. Its drift rate, 
measured in "hundredths of a degree 
per hour” is more than adequate for 
Minuteman, Knox says. 

More important attribute is the ex- 
tremely low shift of dynamic balance 
during long periods of operation and 
the resultant low drift under high 
accelerations experienced during launch. 

Use of self-generated gas bearings 
does mean that there will be some wear 
on the gyro sphere whenever it is shut 
down and re-started. However, during 
start-up, a much higher than normal 
voltage is applied to accelerate the 
sphere quickly and generate the required 
gas cushion. As a result. Knox says, 
several hundred stop-start operations are 
possible before significant wear occurs. 

Capacitance-type pickoffs are em- 
ployed to detect displacement of the 
gyro case relative to the spinning sphere. 
Eddy current torquers are used to shift 
the gyro spin axis. 

Guidance Platform 

Platform contains four dual-axis level 
detectors, one of which is used to main- 
tain the pitch and roll axis gyros con- 
tinuously aligned to the local vertical. 
The other three level detectors are used 
to check the operation of the platform’s 
integrating accelerometers and to per- 
form periodic calibrations. The heading 
gyro is kept continuously aligned to an 
external azimuth reference in the silo 
by an automatic optical collimator. 
Once the missile is launched, the gyros 
need maintain their position accurately 
only for a matter of several minutes. 

To measure missile velocity along 
each of its three axes, the stable platform 
carries three integrating accelerometers. 
Each contains a pendulous mass which 
is floated in liquid to minimize bearing 
load and friction. Vehicle acceleration 
along the sensitive axis of any accclcrom- 
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“What does 
Chase Manhattan 
do for me ?” 

...and what does it do for the 
nation’s Aerospace Industry 

For Aerospace people who live or work in the 
New York area we provide every personal banking 
service from safekeeping of savings to advice on 
investments ■ And for the nation-wide Aerospace 
Industry we provide a big share of the commer- 
cial loans that are a basic fuel for a free nation’s 
leadership in space ■ These essential functions, 
coupled with indispensable financial services to 
business and industry at home and abroad, 
strengthen our pledge of greater usefulness to 
New York, the nation and the world. 

THE CHASE MANHATTAN BANK 

1 Chase Manhattan Plaza, New York 1 5 • Member Federal Deposit Insurance Carp. 


FIRST IN LOANS TO BUSINESS AND INDUSTRY 



The magic word of adventure — the 
key to man's advance in every field of 
endeavour. The statue of Champlain 
holding high his astrolabe to the Parlia- 
ment Buildings in Ottawa, exemplifies 
the very "Spirit of Exploration" - prob- 
ing into the unknown and broadening 
man’s horizons. Such is the task of 
Computing Devices of Canada Limited 

- opening new frontiers in the develop- 
ment of airborne integrated navigation 
systems and displays, photographic sys- 
tems, advanced electronic instrumenta- 
tion, aerophysics and space research 

- in fact, explorations and discoveries 
in the broad spectrum of science in 
the service of man. 


PLAIN’S explorations in the 
New World. His ASTROLABE, 
lost in 1613, was found near 


Computing Devices 


O F C A JV A -D A 


Canada became a nation. 


S BENDIX CORPORATION 


ctcr displaces its mass. This generates 
a signal which is amplified and applied 
to a motor-driven eddy current drag 
cup which applies a torque to restore 
the mass to its original position. The 
number of revolutions made by the 
drag-cup motor in a given increment 
of time to restore the mass to neutral 
position is proportional to the first 
integral of vehicle acceleration, or its 
velocity. A thermostatically controlled 
c-lectric heater is provided to maintain 
a moderately constant temperature, 
since the magnetic drag of the cup on 
the mass otherwise would vary with 
temperature and change instrument 
calibration. 

Computer Functions 

However, Knox emphasizes that this 
electric power is required only during 
pre-launch and launch conditions and 
is not needed during shipping or pre- 
installation handling. 

Minutcman missile-borne digital com- 
puter performs a number of functions, 
Working from vehicle attitude and 
velocity signals obtained from gyros and 
accelerometers, it solves the basic guid- 
ance-to-targct equations, generates mis- 
sile steering commands and also solves 
flight control equations which take into 
account the aerodynamic characteristics 
of the vehicle. 

Additionally, the computer controls 
staging and thrust termination for each 
of the three stages and determines when 
it is safe to provide prearm signals to the 
warhead. In earlier ICBMs, this arm- 
ing function has been performed by a 
separate computer. In the silo, the 
missile computer is used for the con- 
tinuous routine checkout of the over-all 
missile and periodically to perform de- 
tailed performance and calibration tests. 
It also serves to countdown the missile 
prior to launch. 

Computer occupies about one-half 
of the outer shell of the guidance see- 

while the other half contains the servo 
amplifiers and controls for the gyro 
stabilized platform. The platform itself 
is housed in the center of the structure, 
which has an inner diameter of 32 in. 

Computer is a general purpose serial 
machine using a 27-bit word format, of 
which 24 bits are used for computation. 
The machine operates at a clock rate of 
345.6 kc. which provides addition time 
of about 78 microseconds and multipli- 
cation time of about one millisecond. 

Computer memory unit is a rotating 
magnetic disk, operating at 6,000 rpm., 
which is supported radially through a 
thin metal diaphragm bv a ball journal 
bearing rotor, according to Dr. W. L. 
Morris, project engineer. The memory' 
unit used in the first Minutcman wings 
has a capacity of 2.9S5 words. 

Computer supplies three pairs of digi- 
tal outputs which are used to control 



INTERCONNECTION of individual compu- 
ter and platform amplifier circuits, mounted 
in circular shell, requires thousands of 
soldered joints. Operation is performed on 
special fixture which allows shell to be easily 

external equipment such as gyros and 
three analog voltage outputs which serve 
to command movement of the nozzles 
to provide pitch, roll and yaw changes. 

Additionally, the computer is de- 
signed to supply an output for operating 
a paper tape punch or electric type- 
writer for printing out results of check- 
out tests, and another for generating 
telemetry data. 

External Equipment 

Computer also accepts 43 on-off type 
inputs from external equipment. For 
example, an input from one of the gyros 
indicating that it is malfunctioning will 
block the computer from issuing the 
necessary commands to arm the war- 

Computer has two basic computation 
cycles. One is used to solve the basic 
guidance equation— where is the missile 
at this instant with respect to where it 
should be to hit its intended target. 
The other, performed at more frequent 
intervals, is used to generate steering 
signals for the flight control system. 

Autonetics has departed from the 
conventional practice of using a separate 
set of gyros in the booster to provide 
vehicle attitude signals for flight control 
purposes. Instead it uses two angular 
accelerometers located in the second 
stage for the initial portion of the pow- 
ered flight. 

When the second stage is dropped, 
the stabilized platform takes over as the 
attitude reference. 

One reason for using accelerometers 
is that they are less complex than gyros. 
Another is that they provide rate deriva- 
tives directly which arc needed for satis- 
factory' vehicle stabilization. 

Stabilized platform can not be used as 
a flight control reference for the first 
two stages, except in the roll axis. The 
reason is that flexure and bending of 


the missile during early stages of flight 
would produce erroneous pitch and yaw 
axis attitude indications at the stabil- 
ized platform location. 

Once the first and second stages have 
been dropped, the remaining portion 
of the vehicle is sufficiently rigid to per- 
mit the platform to serve as an attitude 
reference for the remainder of the 
guided part of the flight. 

Autonetics guidance and control sys- 
tem contains about 26.000 components. 
Of this total, about 19,000 arc in the 
guidance package and 7,000 are in the 
three engine nozzle control units. Of 
the 19,000 in the guidance package, 
about 15,000 are in the computer, while 
the remainder function with the stable 
platform. 

Minuteman computer is designed so 
that it can be completely reprogramed, 
if desired, by changing the information 
stored in the magnetic disk memory. 
After the missile is in the silo, a truck- 
mounted programmer is moved up to 
insert specific data on the missile's as- 
signed target location. 

Autonetics officials point out that 
with Minuteman, it is not necessary to 
modify the guidance instructions for 
each missile to compensate for the 
characteristics of the particular accel- 
erometers and gyros installed in that 
missile, an added complexity required 
tor some earlier ICBMs. 

Complete guidance package, consist- 
ing of stabilized platform, associated 
avionics and the computer is housed 
in a sealed gold-anodized container 
filled with helium. Electric power for 
the guidance package is supplied by 
silver-zinc batteries housed in a skirt 
slung around the lower portion of the 


To provide cooling for the avionics 
equipment, the sealed container is filled 
with helium. It also contains a circulat- 
ing fan and a liquid-tvpe heat exchanger 
in its base. While the missile is in the 
silo, liquid coolant is pumped into the 
heat exchanger and heat is transferred 
to it by means of the circulating helium 
gas. At launch, the coolant is discon- 
package util- 
t in the cx- 



nce package is ins 
and placed in a sp 


built by North 


stage by Boeing. 
Several minor c 


insulated 
specially 
enclosure 

Division. 1 ” 1 * ^ 
p'lete package is then 
assembly onto the third 
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New knowledge of fluid dynamics and heat transfer gradually is forcing a revision in our thinking about 
solid rocket-nozzle cooling problems. For example, we now know that use of the "two-metal" principle 
in the design of nozzles permits us to expose metals to temperatures well above their normal boiling 
points. In the two-metal system, one metal is allowed to boil within another. As boiling occurs, the boiling 
products of the first metal pass through the pores of the second, thus cooling it by convection, mass 
transfer, and heat absorption in the phase changes. The above drawings show how hot gases passing 
through a nozzle (A) erode "pure" metal such as tungsten at the throat. In (B), mass-transfer cooling 
protects the metal from erosion. This and other cooling techniques permit our design engineers to 
overcome inherent limitations of materials now available for nozzle applications. 

We invite you to participate in our challenging advanced research activities. 
Aerojet-General® needs scientists with advanced degrees and unusually high levels of achievement in 
materials technology, physics, chemistry, mathematics, fluid mechanics, and heat transfer. Your letter 
will receive prompt confidential attention. Write Dr. P. L. Nichols, Jr., Manager, Aerojet-General Solid 
Rocket Research, P. 0, Box 1947 -F, Sacramento, California. An equal opportunity employer. 


ROCKET PLANT /Sacramento, California 



production for Wing 2. A more signi- 
ficant design improvement is planned 
for introduction with a later wing. 
These changes, intended to reduce sys- 
tem weight and improve reliability are: 

• Microminiature circuitry, using dis- 

rcsistors with ceramic printed circuit 
substrates, will be substituted for pres- 
ent conventional miniature construction 
circuits (AW May 14, p. 95). 

• New circuit designs employ interstage 
coupling techniques intended to mini- 
mize the use of capacitors. This also 
has a longcr-range objective of casing 
the way to use of semiconductor micro- 
circuitry at a later date. Such micro- 
circuitry does not lend itself to fabrica- 
tion of large coupling capacitors. 

• New switching transistors will be used 
to provide a.c. power to minimize the 
number of power transformers needed. 

Beyond the improved Minuteman 
design, Autonctics is doing preliminary 
work on what is termed the "advanced 
Minuteman,” although production is 
expected to be several years away. For 
this design, Autonetics hopes to switch 
almost completely to semiconductor 
microcircuitry. at least for low-power 
circuits. Its studies indicate that 17 
basic types of circuits cm handle the 
bulk of the circuit needs, Aviation 
Week was told. 

Autonetics has surveyed about a 
dozen semiconductor microcircuit manu- 
facturers and plans to select a few to 
provide sample quantities for rigorous 
and extensive performance and life tests. 

(This is the concluding article in a 
two-part series. The first article appeared 
in Aviation Week, Oct. 29, p. 57). 



Thermionic Generator 


Cascade thermionic-thermoelectric genera- 
tor delivers 15 watts at over-all efficient of 
7.3%, which is expected to rise to 10-12% 

core (shown in hand), made byShcmio 
Klcctron Engineering Corp., operates at tem- 
perature of 1.4-fOC. 


“SUPER-INSULATED” CRYOGENIC VESSELS 



>0 gal. dewar tank, insulated by STANDARD NRC-2 “Super- 
insuiation” was custom designed to General Electric specifications. 
Used in a liquid-hydrogen flow system for an advanced space-flight 
project, it holds evaporative loss to less than 1 % per day. 

Weighing up to 71.5% less by volume than perlite, this revolutionary 
STANDARD NRC-2 can hold evaporative losses to considerably less 
than 1 % where needed. 

STANDARD NRC-2 “Super-Insulation" is now available for custom 
work or in our complete line of cryogenic equipment for transporting 
and storing ultra-low temperature gases. Let us discuss with you the 


t cryog 


ic developments at STANDARD. 
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simultaneously all three set off running. Each hare runs after 
the hare in the adjacent corner on his left, thus following a 
curved course which terminates in the middle of the field, all 
three hares arriving there together. The hares obviously ran 
at the same speed, but just how far did they run? - Contributed 
Length: 13 inches. Diameter: % of an inch. Weight: 22 ounces. 
Name: the L-3769. It's a new high gain, broadband CW traveling 
wave amplifier from our San Carlos group. The conduction- 
cooled TWT provides a minimum CW power output of one watt 
with 60 db minimum small signal gain over the frequency range, 
5,400-11,000 Me, and two watts CW, with 65 db minimum 
small signal gain, over the 7,000-10,000 Me range. Learn more 
from the Marketing Department, Electron Tube Division, 960 
Industrial Rd., San Carlos. 


ANSWER TO LAS! 
1001! + 1001. 
< (n + 1). 


r week's problem: 1001 ! + 2; 1001 14-3 

n! 4- A is divisible by A as long as A > 1 and 


CB 


LITTON INDUSTRIES, INC. 

Beverly Hills, California 
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Decision-Making: Hostile or not Hostile? 


A few years ago t his decision was relatively 
simple. The action that lollowed was rela- 
tively simple. Today the consequences ol 
this type ol decision-making can be enor- 
mous, affecting world-wide forces and 
events. The decision itself may trigger an 
incredibly complex series ol interacting 
decisions and controls. In making these 
compressed-time decisions, commanders 
use man-machine systems which provide 

velopmenl ol these large systems is the 
work of scientists, engineers and computer 
programmers at System Development Cor- 


poration. The system is their concern, not 
the actual design of hardware. Specifi- 
cally, they contribute in these key areas: 
defining the requirements of the system, 
synthesizing the system, instructing the 
computers within the system, training the 
system, evaluating the system. Throughout 
they seek to optimize man-computer rela- 
tionships and to develop a system which 

scientists, operations research scientists, 
systems-oriented engineers and com- 
puter programmers interested in joining a 


close interdisciplinary effort are invited to 
write concerning new positions in this ex- 
panding field. Address Dr. H. C. Best, SDC, 
2432 Colorado Ave., Santa Monica, Cali- 
fornia. Positions are open at SDC facilities 
in Santa Monica; Washington, D.C., Lex- 
ington, Massachusetts; Paramus, New 
jersey; and Dayton, Ohio. "An equal op- 
portunity employer." 


SDC 

System Development Corporation 



NEW AVIONIC PRODUCTS 


• Low-cost control computer, com- 
pletely solid-state, stored program digital 
type which sells for approximately 520,- 
000, has a basic memory of 2,048 words, 



24 bits in length including sign. Add- 
subtract time is 78 microseconds. Com- 
puter is designed for industrial environ- 
ment and does not require air condi- 
tioned location, according to the manu- 
facturer. Diginamics Corporation, Dept. 
DM-4, 2525 E. Franklin Ave., Minne- 
apolis 6, Minn. 



• Silicon micro-diodes, with front-to- 
back resistance ratio greater than 10 
billion to one with conductances greater 
than 400 mils at 1 volt, and with peak 
inverse voltage ranges of 1,000 v. Stand- 
ard units dissipate sOO mw„ while spe- 
cials can handle 750 imv. or more. Units 
are designed to meet MIL-S-19500B 
and operate above 1 50C tempera- 
ture, the manufacturer reports. Micro- 
Semiconductor Corp., 11250 Plava 
Court, Culver City, Calif. 

• Digital logic modules, called Digicubc, 
new line of 12 circuits allow use of 
AN'D/OR or NOR logic directly, either 
m clocked or asynchronous systems. 
Basic logic fan-out is six unit loads. 
Drive modules are available to handle 
fan-outs up to 18 unit loads. Frequcncv 
range is dc. to 100 kc. with clock rates 
to 200 kc. All logic circuit Digicubcs 
measure approximately 0.6 X 0.6 x 0.65 


in. and are potted in epoxy. Sanders 
Associates, Inc., 95 Canal St., Nashua, 
N. H. 

• Two-axis rate gyro, Type G-14, has 
gyro rotor which is centered in struc- 
tural rotor by two pairs of orthogonally 
positioned rods. Movement of gyro 
case causes change of tension in rods 
which is sensed bv piezoelectric car- 
tridges to provide output signal, a com- 
posite two-axis voltage which is resolved 
in a narrow-band amplifier and two 
demodulators. Design is adaptable for 
rate sensitivities ranging from 0.02- 
1,000 deg. per second. Gyro measures 
2 in. dia. x 4 in. long, weighs about 24 
lb. American Bosch Anna Corp., 
Garden City, L. I., N. Y. 



• Solid-state 3-watt VHF-FM trans- 
mitter, Model 50 3 A, covers 21 5-260 me. 
band, weighs 36 oz. and measures 


3 x 4 x 4J in. Device can operate con- 
tinuously at ambient temperature of 
85C, withstand lOOg acceleration and 
impact, according to manufacturer. 
Electronic Communications, Inc., Box 
12248, St. Petersburg 33, Fla. 



* # 


• Transistor-sized thennostat, snap-ac- 
tion type, for use as temperature limiter 
or monitor weighs only 0.4 gr. and re- 
sponds five times faster than comparable 
units, manufacturer says. Device is 
available either with threaded plug or 
pin terminals, rated up to 4 amp at 1 1 5 
v.a.c. or 30 v.d.c. with temperature set- 
ting range of 0 to 350F. Technical 
bulletin DD-PRET-12 gives application 
data. Metal &• Controls Inc., 34 Forest 
St., Attleboro, Mass. 



TRAINS IN 
TROUBLE- 
SHOOTING! 

The only universal device that 
teaches trainees how to main- 
tain weapon and space systems 


systems. 

The SMART Trainer: 

• Reduces the high ratio of train- 
ing time to useful service time 

• Reduces the high cost of 
troubleshooting 

• Simulates real equipment, real 
problems 

• Makes a schematic function 
like the real equipment so that 
troubleshooting can be solved 
with understanding 

• Reduces a complex system to 
its basic logic for rapid learning 

• Its program is quickly changed 
from one subject to another — 
from a block diagram of an 
entire system to individual cir- 
cuits or hydraulic or mechani- 
cal parts a few minutes later 

• Can simulate any problem that 
can be presented by schematic 
logic 

Write, wire or call for information 

and descriptive literature. The 

SMART Trainer combines the effec- 
tive training of the simulator and 

purchased or rented. 


MAIN STREET, 
NORRISTOWN, 
PENNA. 
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DIVISION 

Specialized Equipment • Cryogenic and Pyrogenic Engineering 

ARTHUR D. LITTLE, INC. 

Cambridge 
Santa Monica 

CRYODYNE TECHNICAL BRIEFS ■ MODEL 100 — Helium bath refrigerator for super- 
conductive circuitry. 0.25 watts at 3.4”K. (Ask for Bulletin CRYR 117S) ■ MODEL 110 — 
Helium bath refrigerator for superconductive circuitry and magnets. 1.0 watt at 3.4°K. (Ask 
for Bulletin CRYR 156S) ■ MODEL 200 — Maser refrigerator. Operates in any orientation. 
0.5 watts at 4°K. (Ask for Bulletin CRYR 152S) 



Write for them on your letterhead 


1 Acorn Park, Cambridge 40, Massachusetts 
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► Picosecond Diode Dcvclo|>cd— New 
type diode, using junctions made of 
different types of semiconductors 
(hetero-junction), may provide switch- 
ing speeds of a few picoseconds (tril- 
lionths of a second) according to scien- 
tists at the International Business Ma- 
chines research center who developed 
it. The new type diode also may be 
suitable for use as a highly efficient 
microwave detector at frequencies above 

tion diode, consisting of an N-type ger- 
manium junction grown on an N-tvpe 
gallium arsenide junction, has a theo- 
retical recovery time of about one pico- 
second, but this has not yet been con- 
firmed by measurement for lack of 
suitable test equipment, IBM says. De- 
vice was described by Dr. F. F. Fang and 
Dr. W. E. Howard at the Electron De- 
vices Meeting in Washington. 

► Diode Infrared Emission Source- 
New information on the basic source 
of infrared radiation emitted by gallium 
arsenide diodes, first discovered by 
Lincoln Laboratories, was reported by 
IBM scientists at the Electron Devices 
Meeting. IBM experiments indicate 
that the emission comes from the P- 
sidt- of the junction and results from 
recombination involving an acceptor 


► Neglected Sunspot Cycle— Seeking ex- 
planation for recently discovered 26- 
month cycle in direction of zonal winds 
in the equatorial stratosphere, which 
shift from east to west and back. Air 
Force Cambridge Research Laboratories 
scientists have discovered a previously 
undetected 25-month sunspot peri- 
odicity in addition to the well-known 
1 1-year cycle. However, AFCRL is not 
certain that there is a causal relation- 
ship between the two despite the ap- 
parent correlation, since the 11-vear 
cycle does not produce any yet-detected 
cyclic effects on zonal winds. 

► Laser List Grows— New output wave- 
length for neodymium-doped glass 
laser has been achieved by scientists at 
Coming Glass Works. Laser action has 
been obtained at 9,1 SO angstroms where 
other lasers using same material had 
outputs at 10,600 angstroms. Energy 
threshold for the 9,180 angstrom laser 
is 700 joules at temperature of S0K. At 
energies 50% above threshold, the 
stimulated emission spreads over a band 
of about SO angstroms, centered at 9,180 
angstroms. Program is sponsored by 
Office of Naval Research. 

►Super-Power Tubes Coming-Eitel- 
McCullough will develop an X-band 


klystron capable of delivering one mega- 
watt continuous (average) power at S 
gc. (kmc.), 20 times the power available 
today at this frequency, according to 
the company. Rome Air Development 
Center is sponsoring development under 
a SI. 3-million contract. 


► Wideband Laser Modulator-Modu- 
lator for lasers, which has demonstrated 
a bandwidth of more than 1 gc. (kmc.) 
and requires only 1 0 watts of power for 
operation, has been developed by the 
Applied Research Laboratory, Syivania 


Electric, a subsidiary of General Tele- 
phone & Electronics. Company says it 
represents a 50:1 increase in bandwidth 
and a 100:1 reduction in power over 
previously demonstrated laser modula- 
tors. Device consists of two brass rods 
with an electro-optical crystal material 
sandwiched between. Phase modula- 
tion is accomplished by varying voltage 
applied to crystal, with brass rods serv- 
ing as transmission line to apply volt- 
age and to achieve the wide band 
operation. Modulator has been tested 
over frequency range from 30 kc. to 


Nanocircuit of the Month 



Flip-Flop for Airborne Computers 

Performance to 20 MC. Operable over the full MIL range from -55° to +125° C. 

This is the next step in the evolution of nsnocircuitry. General Instrument developed the concept of 


the same performance with partial integration of the resistors, capacitors, diodes and transistors. 
A complete line of General Instrument Nanocircuits is immediately available in a variety of package 
configurations. For more information, call your nearest sales office, franchised distributor or write to 
Nanocircuits, General Instrument Semiconductor Division, 600 John Street. Hicksville, Long Island, N. Y. 


GENERAL INSTRUMENT 


General Instrument Corporation 
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SOFTWARE 


The hardware for space travel is com- 
ing along nicely. The software for 
space travel is people, about whom a 
great many issues are clear and some 
are not. Clear: a man can survive a 
few hours out there. (Nikolayev, 96 
hours, no known after-effects.) To be 
determined: can a man survive in 
space for weeks, or months? (On a 
round-trip to the moon, for example. 
Or in an orbiting space station.) 

The most versatile and valuable 
component of any space system is 
man. His welfare out there is going to 
depend (in part) on the environment 
inside his vehicle. And the composi- 
tion and pressure of that environment 
will depend on engineering require- 
ments: weight, power, reliability. 
Suppose a pure oxygen, low-pressure 
environment were selected. How 
would our Astronauts function during 
a two-week mission? 

NASA needs to know. They as- 
signed us to find out. We’re doing it 
right now. 

The theory is simple enough. The 
procedure is not. It starts with our 
Environmental Test Chamber, a steel 
cylinder 30' x 18' in which we can 


produce various combinations of tem- 
perature, pressure, humidity, vibra- 
tion and atmospheric composition. 
Inside, in groups of 6, go healthy 
young men to breathe pure oxygen 
for two weeks. For each group the 
pressure is changed. Pure oxygen at 
5 psi for the first group, 7.4 psi for 



the second and 3.8 psi for the third. 
A fourth group, breathing air at 14.7 
psi, serves as control. 


Outside the chamber are specialists 
in aerospace medicine, physiology, 
psychology, microbiology, biochemis- 
try and environmental testing. Dur- 
ing each two-week period this team 
performs 683 specific tests on each 
man (mental, sensory, motor, pulmo- 
nary, hematological and microbiolog- 
ical.) The group is assisted by instru- 
ments (polygraphs, oscillographs and 
the like) that automatically monitor 
and record each subject’s reactions. 

Probably the most significant oxy- 
gen pressure in the test program is 5 
psi. That’s the environment currently 
used for Project Mercury. It is also 
under consideration for Project Gem- 
ini, a planned two-week orbit for 
two Astronauts. Long before they go 
up, the “unknowns” of living in an 
oxygen environment will have become 
knowns. And the hazards thereof, if 
any, will have been pinned down, 
studied and eliminated. 

This research, supported by NASA, 
is being carried on in our Space En- 
vironment and Life Sciences Labora- 
tory, to determine the effects of space 
travel upon the software as well as 
the hardware. 
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Extensive Electronics Aid A2F Capability 


By C. M. Plattncr 

Bethpage, N. Y.— Grumman A2F-1 
Intruder, all-weather strike and close 
support aircraft, met Navy’s Oct. 1 
Board of Inspection and Survey delivery 
date on schedule and first delivery to 
Navy and Marine Corps units is ex- 
pected early next year. 

Board of Inspection and Survey 
trials at Patuxent River Naval Air Test 
Center, Md„ which will continue 
through mid-winter, arc the final phase 
in acceptance by the Navy before air- 
craft arc delivered to Replacement Air 
Groups (RAGs). 

Fiscal 1962 A2F appropriation for 24 
aircraft was SI 50.3 million. For Fiscal 
1963, SI 59.3 million was appropriated 
for 43 aircraft, and an additional S56.2 
million was allotted for procurement of 
12 A2F-lQs (EA-6A). 

New Department of Defense designa- 
tion for the ECM version is EA-6A. 
The new A2F-1 designation is A-6A. 

To date. IS A2F-ls have been built 
and flown by Grumman under what 
was originally described as Nan’s first 
cost-plus-incentive contract. Penalties 
and incentive payments so far in the 
program have just about averaged out. 
according to Grumman spokesmen, but 
incentive funding will not be com- 
pletcly determined until after accept- 

An Electronics Counter Measures 
(ECM) version of the Intruder has also 
been ordered by Nan-. Termed by com- 
pany officials as the first growth version 
of the A2F, it will be undergoing de- 
velopmental flights during the coming 
year. It is assumed that both active as 


well as passive ECM capabilities will be 
built into the aircraft. 

STOL effect from tilting the tail- 
pipes of the plane's twin-jet engines 
downward 23 deg. during takeoff and 
landing built into early models will not 
be incorporated into production models. 
Navy has abandoned the idea, which 
reduced stall speed 6 kt., as an economy 
measure in view of the alreadv slow 
90 kt. takeoff and landing speed. Tail- 
pipes in the production models will be 
angled downward 7 deg. from the mean 
aerodynamic chord. 

Extensive employment of electronic 
equipment is responsible for the A2F’s 
unique day or night mission capability 
under all weather conditions. Marine 
Corps A2F missions will be primarily 
all-weather/night close air support for 
ground troops, using the airplane's long 
endurance capabilities for loitering. Air- 
craft has short field landing and takeoff 
capability to fit Marine Corps' require- 
ments for a front line aircraft. 


USAF Purchase Plans 

Air Force has requested funds for pur- 
chase of A2Fs in its Fiscal 1964 budget 
as a result of Defense Dept, policy call- 

Co t ed itcrcst in A2F develop- 
ment has been shown by Air Force but 
high initial unit cost has been a deterring 
factor. Representatives of Tactical Air 
Command, which would receive the air- 
craft. have taken rides in the A2F and 
have followed the program dosclv dur- 


Carrier-bascd Navy A2Fs designed 
for nose-tow catapult launch will also 
be used for close air support in addition 
to long-range, low-altitude, all-weather 
strike missions, including nuclear 
weapons delivery. 

In its low-altitude, all-weather weap- 
ons delivery role, the A2F can: 

• Fly at speeds near Mach .9 close to 
the ground. 

• Flv to and from the target area, and 
release its stores, all under control of 
the automatic flight control system. 

• Pull up automatically to avoid moun- 
tainous terrain using terrain avoidance 
equipment. Terrain-following equip- 
ment is now being considered by Navy 
and may be installed in future models. 

• Remain airborne for long periods 
of time, approaching propeller-driven 
Douglas AD series endurance limits. 

Ability to fly at relatively high speeds 
at low altitude is intended to provide 
protection from ground fire and radar 
detection. Since the A2F is not a high- 
speed aircraft, compared with super- 
sonic fighters even at altitude, and car- 
ries no machine guns or cannons, de- 
fense against enemy aircraft is primarily 
limited to defensive maneuvers. 

The electronic flight control system 
is a Digital Integrated Attack System 
(DIANE). It is basically a three-part 
system, consisting of sensors, computers 
and read-out displays. 

Sensors, such as position and naviga- 
tion radars, an inertial platfonn and 
pitot tube, acquire information on en- 
vironmental conditions, position of the 
plane relative to the earth, fuel con- 
sumption and target information. Sensor 
outputs go to the computers which, in 
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turn, pass the information to the pilot 
and bombardier/ navigator via the read- 
out scopes in the cockpit. The com- 
puters may in addition give command 
signals to the automatic flight control 
system to conform to a programed 
flight envelope. 

The sensors also send information di- 
rectly to a full complement of standard 
flight instruments, now referred to as 
standby flight instruments. Instrument 
living in the A2F will be done with ref- 
erence only to a single integrated instru- 
ment display scope incorporating all 
necessary flight information. 

Pilot’s role during an all-weather mis- 
sion when the plane is controlled by the 
central computer and automatic flight 
control system, is mainly one of making 
tactical decisions and monitoring the 
flight, according to Grumman. lie can 
at any time, however, take control or 
feed into the computer different mis- 
sion information or corrections. 

Primary components of the Digital 
Integrated Attack System (sec drawing) 
include: 

• Track radar, AN/APQ-88, maps ter- 
rain in front of the aircraft and is ca- 
pable of tracking or locking-on moving 
targets. Airborne targets such as mis- 


siles released from the aircratt or ground 
targets can be tracked depending on 
which mode is selected. Information is 
read out in the cockpit by the pilot on 
a horizontal display scope located di- 
rectly below the pilot's vertical display 
television scope, and by the bom- 
bardier navigator on a repeater scope 
located on his front console. Horizontal 
display is a view of the ground from 
above. Vertical display is a straight- 
ahead view of the horizon. Pilot and 
bombardier navigator sit side-by-side. 
Track radar is built by Naval Avionic 
Facilitv (NAFI) located at Indianapolis, 
Ind. 

• Search radar. AN/APQ-92, built by 
Xorden Laboratories, division of United 
Aircraft. Norwalk. Conn., searches out 
moving targets and also maps terrain 
in front of aircraft. Terrain avoidance 
radar operates in conjunction with the 
search radar, yielding information on 
terrain obstacles in front of the aircraft 
which is relayed to the vertical television 
display scope. Both pilot and bom- 
bardier navigator arc able to select mul- 
tiple modes of track, search and terrain 
avoidance radars for cockpit readout on 
a centrally located control panel. 

• Air data computer, CP-582/a, is a 


computer link between environment 
sensing instruments and the central digi- 

temperature and static and dynamic 
pressure, applying necessary instrument 
corrections and computes Mach num- 
ber and pressure altitude. This infor- 
mation is fed directly into the central 
digital computer. Ciannini Controls 
Corp. furnishes the air data computer. 

• Inertial platform subsystem, AN / 
ASN-31. measures all aircraft accelera- 
tion relative to the earth about all three 
axis, including air mass (wind) accelera- 
tion. The two-gvro stabilized platform 
sends sensed accelerations to a com- 
puter which integrates the information 
to obtain ground speed and wind. This 
information is fed into the central digi- 
tal computer along with similar infor- 
mation from the Doppler radar. The 
AN/ASN-51 is built by Litton Sys- 
tems, Inc., division of Litton Industries, 
Inc. 

• Doppler radar. AN/APN-122, built 
by Ryan Electronics, is a multiple 
beam system used to obtain ground 
speed and wind information. The cen- 
tral digital computer can use ground 
speed and wind information from cither 
or both the Doppler radar and the incr- 
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Available Off-the-Shelf, Raytheon’s fully 
transistorized DM-120 Multiplexer pro- 
vides sequential or programmed multi- 

Up to 

plexing at rates up to one million channels 
per second. Two to 24 input channels 
are expandable to 576 by stacking. 

1,000,000 

Programmed multiplexing is provided by 
either patch panel or built-in computer 

Switchings/Sec. 

address control. Unique isolation tech- 
niques provide cross channel attenuation 
of 60 db at 65 kc. Leakage resistance of 

with 

the Multiplexer switch to either Multi- 
plexer ground or control logic greater 
than 10 megohms. 

60 db Isolation 


For detailed technical literature lorite: Raytheon 
Company, Dept. 60, 11,15 Providence Turnpike, 
Norwood, Massachusetts. 


[raytheonJ 


Raytheon DM-120 
Multiplexer 



The DM-120 Multiplexer is another product of DATA-DESIGN, 
Raytheon’s Digital System Design Service 






Garrett-AiResearch has the proven capability 
to deliver a full range of reliable, compact and 
lightweight power generation and frequency con- 
version equipment for airborne, missile or ground 
support use. 

Typical power range available: 50W to 100 
KVA . . . Generating speeds: up to 48,000 rpm . . . 


Frequency output: 400 and 60 cycle AC or 28 
Volt DC. 

AiResearch is recognized as a leader in research 
and development of high speed rotating machinery 
and generating systems. New design requirements 
can be undertaken immediately and completed in 
minimum time. Your inquiries are invited. 


AIRESEARCH MANUFACTURING DIVISIONS • Los Angeles 9, California • Phoenix, Arizona 
Systems and Components for: 

Aircraft , Missile, Spacecraft, Electronic, Nuclear and Industrial Applications 



tial platform, which provide redundant 
information. 

• Central digital computer, AN/ASW- 
16, gathers information on the plane’s 
position, attitude, fuel state and alti- 
tude from the sensors. With this in- 
formation on what the plane is doing 
it makes a comparison with the pro- 
gramed flight mission stored in its 
memory system and sends the informa- 
tion. along with necessary correction 
notations, to the cockpit displays. If the 
plane is in automatic flight control 
mode, the computer sends correction 
commands to it to conform to pro- 
gramed mission, The miniaturized 
central computer also remembers such 
things as ballistics of different weapons 
carried, position of home base, what 
type of ordnance has been dropped and 
what remains, and fuel consumption. 
It can assume control of missiles such 
as the Bullpup. guiding them on the 
way to programed targets. Litton Sys- 
tems builds the central digital coni- 

• Automatic flight control system, AN/ 
ASW-16, can accomplish all basic mis- 
sion maneuvers for the pilot except 
takeoff and landing. The system can 
automatically perform all conventional 
weapons delivers ■ maneuvers with any 
i f the weapons presently used by the 
Navy, including nuclear devices. Sperry 
Cyroscopc Co. builds the automatic 
flight control system. 

In the cockpit, the pilot monitors 
flight progress using the automatic 
flight control system or flics the air- 
craft in the conventional manner with 
reference to the vertical television dis- 
play scope (also called contact analog 
display), 'lire vertical television display 
(AN/AVA-I) presents a standard pic- 


ture of ground texture which expands 
or contracts to simulate altitude above 
the ground. The ground texture pres- 
entation also moves downward off the 
scope to indicate a sense of forward 
motion to the pilot. Top half of the 
TV display gives the pilot the impres- 
sion lie is looking at the sky by showing 
a simulated cloud display. Superim- 
posed on the scope are pitch and roll 
marks so the pilot can keep wings level 
and maintain altitude. Heading is main- 
tained by correcting to a superimposed 
simulated Right path in the middle of 
the scope which moves either left or 
right of a selected course to indicate 
drift. 

Terrain avoidance signals and fuel 
control information are also indicated 
on the vertical TV scope, which is built 
by Kaiser Electronics, division of Kaiser 
Industries. Inc. 

The AN AVA-2 horizontal radar 
scope is a primary instrument for weap- 
ons delivery. It is normally monitored 
bv the pilot and operated by the bom- 
bardier 'navigator. A tracking recorder 
unit consisting of a remote repeater 
scope and a camera records the entire 
radar presentation during flight. The 
filmed record of the mission can be 
used for training purposes or combat 
strike evaluation. 

The A2F is a mid-wing, two-place 
aircraft with a single set of flight con- 
trols. The bombardier navigator sits on 
the right side, slightly aft of the pilot 
and can lower his seat to provide the 
pilot with better starboard visibility. 
Marine Corps and Navy are emphasiz- 
ing the teamwork involved in the A2F’s 
mission accomplishments and consider 
the bombardier navigator’s role of run- 
ning radar equipment, navigating and 


target acquisition as essential to mission 
.ucoinplisliment. 

Powered by two Pratt & Whitney 
J52-P-6 engines developing 8,500 lb. 
thrust each at sea level, the A2E-1 has 
already demonstrated ability to deliver 
a 15. 000-lb. bomb load. Normal mis- 
sion gross weight will probably be 43,- 



CRYO SONICS. INC. 

5511 W. PICO BIV0.. LOS ANGELES 35, CALIF. 


AVIATION WEEK and SPACE TECHNOLOGY, November 5. 1962 






When you can’t see a thing. 


it's comforting to know that Honeywell is 
doing your looking for you. Comforting to 
know that your instruments are backed 
by the stature, skill and experience of 
Honeywell, a leader in the aircraft and 
aerospace instrument field. Over the 
years, we have pioneered many advanced 
aircraft instruments and mechanisms to 
meet the most baffling demands of weight, 



size, readability, stability, ruggedness, as 
well as precise electrical characteristics. 
On countless occasions, new materials, 
configurations— even new concepts — 
have been developed. All this makes us 
at Honeywell confident that we can 
custom-design an aircraft instrument or 
mechanism to match your specifications, 
and in a surprisingly short time, too! 



TYPICAL 
HONEYWELL 
MECHANISMS 

Each mechanism was custom-designed 
to answer a particular application prob- 
lem. Honeywell versatility is suggested 
by the variety of mechanisms illustrated 
. . . ranging from subminiature sealed 
indicators to the more elaborate bar 
indicators. The unusual flexibility of 
Honeywell's plant facilities permits 
rapid design, testing and manufacture 
of specialized work. Whether you want 
a miniature mechanism or a complex 
system, Honeywell can help you. Write 
Honeywell, Precision Meter Div., Grenier 
Field, Manchester, New Hampshire. 

Honeywell 

|H| 



BAC 111 Fuselage Panel Machined From Aluminum 

Fuselage side skin panel for British Aircraft Corp.’s BAC 111 twin-jet transport incorporates 
stringers and stiffeners adjacent to fuselage frames and cutouts as integral parts of the 
panel. Section was machined from solid light alloy aluminum fillet. 


000 lb. and maximum mission gross 
weight will be 50,000 lb. 

With no external stores, takeoff 
weight is 30,000 lb. 

Leading edge wing slats and wing 
flaps are both hydraulically actuated to 
the down position with movement of 
the flap handle bringing the A2F's stall 
speed down as low as 90 kt. in light 
configuration, A2F Program Manager 
Bruce Tuttle told Aviation Week. 
Grumman pilots fly landing pattern at 
105-110 kt. with gear and flaps down, 
and report very stable handling charac- 
teristics at these speeds. 

Aerodynamic control about the roll 
axes is obtained with flaperons on the 
top side of each wing adjacent to and 
forward of the flaps. Control stick 
movement to the left raises left flaperon 
creating drag and a decrease in wing 
lift. The over-all torque imbalance of 
the aircraft from the right wing then 
tends to roll the aircraft to the left. 
Control surfaces about pitch and yaw 
axes are a solid slab flying tail and con- 
ventional rudder surfaces. Rudder sur- 
face has been increased to improve spin 
recovery characteristics by extending 
lower portion 16 in. and top portion 2 
in. Improved directional control on 
takeoff has resulted. 

Standard liquid oxygen system (Lox) 
and Martin-Baker ejection seats are used 
in the A2F. Air-to-air refueling will be 
possible with the probe located directly 
in front of the cockpit on top of the 
nose section, angled upward and for- 

Maximum endurance with a full 
load of internal fuel, including wet 
wings, is over 5 hr. 

Trie Intruder is equipped with anti- 
skid brakes and large 36 in. by 1 1 in. 
tires on the main gear and dual 20 in. 
by 5.5 in. nose wheels. The aircraft has 
nose-wheel steering. Luge tires were 
necessary for unimproved field capabil- 


ity and heavy maximum takeoff loads. 

Navy says the A2F will replace the 
Douglas propeller-driven AD aircraft 
currently being used for close air sup- 
port and strike missions as are A4D type 
aircraft in the fleet. 


French Aircraft 

Paris— French aviation industry officials 
arc urging the French government to 
undertake development of three new air- 
craft to offset an antici|>ated slump in 
aircraft export orders during the mid- 

1960s. 

Proposed projects include: 

• Snd Aloucttc 4 helicopter, a 12-passcn- 
ger. turhinc-poivcrcd machine designed 
to fill the gap between the present seven- 
passenger Aloucttc 3 and Sud’s 11.5-ton. 
three-engine heavy helicopter prototype. 
Helicopter presently is a paper project. 

• Simplified version of the Dassault 
Mirage 3 fighter for sale to countries 
with limited defense budgets. Present 
versions of the Mirage recently lost com- 
petition to the less expensive Soviet MiG 
fighter aircraft in India. 

• Small, twin-turbine transport pow-cred 
with Turbomcca Astazou engines. 

All three aircraft arc being proposed 
for 1964 marketing by the National 
Committee for Expansion of the Aircraft 
Industry 1 . 

French aircraft, engine and missile ex- 
ports in 1961 totaled approximately S306 
million and have already passed the S200 
million mark this year. Export orders 
next year arc expected to hold at about 
the $200-mi!lion level, but are expected 
to decline to S160 million in 1964 and 
to $100 million in 1965. 

After 1965, the Anglo-French super- 
sonic transport and the Dassault VTOL 
fighter arc expected to cause the dollar 
value of French exports to rise again. 
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over a 2% telemetry system? 


Yes, if you use the new Donner 4105 Vernier Range Extender. 
Coupled to the Donner 4310 linear force balance accelerom- 
eter, this remarkable device yields up to a 12-fold increase 
in resolution compared to methods currently used in today's 
telemetry systems. 

In operation, the Model 4105 provides two distinct 0-5 vdc 
outputs for transmission over two telemetry channels. One 
output generates ±1.0 g steps of measured acceleration, the 
other resolves the difference between steps to 0.04 g. For 
example, over a 2% telemetry link, the resolution possihle 
with a ±12 g Model 4105 is 2% of ±1 g or 0.04 g. Using 
an ordinary ±12 g accelerometer over the same telemetry 
link, the best possible resolution is 2% of ±12 g or 0.48 g— 
or 12 times worse. 

The Model 4105 also offers fast response which allows track- 
ing a 1 g/0.0004 second rate of acceleration change without 
loss of step on the step output channel. 



INPUT POWER +28 vdc ±2 vdc 
RANGES AVAI LABLE ±0.05 g to ±35 g 


For More Information — Please write 
for full technical information of 
the economically priced Model 4105 
or contact your nearest 
Donner engineering representative. 


JjYSTRON -JJdNNER 



Hypersonic Transport T echnology Studied 


Toronto— Design of a hypersonic 
transport with cruise speeds above Mach 
5 will be one of the major technical 
trends by the end of this decade. 

Future engineering effort forecast was 
made bv R. H. Miller of Massachusetts 
Institute of Technology at a joint meet- 
ing here sponsored by the Institute of 
the Aerospace Sciences and the Cana- 
dian Aeronautics and Space Institute, 
and aimed at giving rough dimensions 
to aerospace technology in 1972. 

Miller said the efficiency of a hyper- 
sonic transport based on present tech- 
nology, and using hydrocarbon fuel, is 


comparable to that of the supersonic 
transport on a theoretical basis. Calcu- 
lations of direct operating cost using 
the standard Air Transport Assn, 
method showed that figures for the 
hypersonic transport from Mach 4 to 7 
were almost the same as those for cur- 
rent subsonic jets. 

If hydrogen costs were to be reduced 
to a point where they would be com- 
petitive with hydrocarbon fuels, then 
direct operating cost calculations show 
that costs would be less than half of 
those associated with contemporary sub- 
sonic transports, Miller said. But the 


tremendous perfonnancc gain obtained 
by burning hydrogen is not likely to be 
obtained at low cost. Today, liquid 
hvdrogen costs about $1.50 per pound. 
If that figure were to be reduced to 
about 1 1 5th its value, hydrogen would 
still be prohibitively expensive. Miller 
concluded that hydrogen-fueled engines 
were not likelv to give economic flight. 

Miller said' the Mach 2 or Mach 5 
supersonic transport would be opera- 
tional by the end of this decade but 
two later speakers. Ian Gray and John 
Gillies of Canadian Pacific Airlines, said 
they personally hoped that the super- 



fan engines are arranged to ingest boundary-layer air and reduce drag. 
AVIATION WEEK ond SPACE TECHNOLOGY, November 5, 1962 






OTHER COMPUTERS WERE DESIGNED FOR BUSINESS MEN! 

••HI** 

THE LGP-30 WAS CREATED FOR ENGINEERS AND SCIENTISTS. 


What does an engineer or a scientist respect most? Answer— sheer brainpower. The LGP-30 packs more brain- 
power than any computer in its class. 4096 word memory-2000 more than its nearest competitor. And alpha- 
numerical input-output via keyboard or punched paper tape. □ Then comes- independence. The LGP-30 is 
the easiest computer to program and operate. If you know algebra-you can achieve programming competence 
in hours or days. Even non-technical personnel can master it. You’ll never have to be dependent upon com- 
puter programming specialists. And you can set it up right in your own office or any other point of use. No 
expensive installation-just plug it into conventional outlet. □ Right now-scientists and engineers, in 
addition to businessmen, in hundreds of universities and corporations are using the LGP-30. Therefore, the 
LGP-30 is able to offer you the use of the most extensive Program Library in its class. No doubt, the program 
you'll need is ready now— and that’s a big saving intimeand money. You also benefit from membership in the 
computer industry's largest, most active information-swapping (POOL) of users. □ Cost? Well, let the bus- 
inessmen in your organization worry about that. And there’s mighty little worrying to do, for a computer with 
comparable capacity would cost twice as much. The LGP-30-a complete system-rents for only $1100 per 
month. For more information about the LGP-30, write Commercial Computer Division. 



©^[i©o@o©ra 

COMMERCIAL COMPUTER DIVISION/GENERAL PRECISION. INC./ BURBANK. CALIFORNIA 
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Soviets Modify MiG-19 Fighter 


Changes in the Russian MiG-19 Farmer indicate an all-weather version of the twin-engine 
supersonic fighter may be in service. Nose radotnc has been added at the top of the engine 
intake, and the probe extending from the intake bottom on other versions has been moved 
to the right wingtip. Fairing at the side of the intake may be actuator for a variable geom- 
etry intake system that was required became of airflow changes resulting from the radomc 
modification. Missiles on underwing pylons are about 8 ft. long, including aerodynamic 
fairing covering the nozzle. Besides the small delta-shaped forward fins, there arc also 
similar small fins located between the large dclta-planfonn fins at the rear. Missiles most 
resemble ones carried bv a new-type Russian delta wing Mach 2-plus fighter at the Tnshino 
Air Show last year (AAV July 2-f. 1961. p. 29). Missile nose appears to have a homing 
device. Fairings in the tailpipe area may cover actuators for variable tailpipe geometry sys- 
tem. Stub antennas on the horizontal stabilizer, a frequently used Russian device, arc 
visible. MiG-19 has both ventral and dorsal fins. 


sonic transport could be held off until 
19S2 in order to give airline operators 
an opportunity to write off their cur- 
rent fleets to residual values. 

Air-breathing engines planned for 
either supersonic or hypersonic applica- 
tions by the end of this decade will be 
built around today’s components. \V. R. 
Collier of General Electric Co.'s night 
Propulsion Eaboratorv said. 

lie predicted these specific improve- 
ments in major components of turbo- 
jet engines: 

• T urbine inlet temperatures now ap- 
proximating 2,OOOF should increase to 
nearly double that value by 1972. 

• Compressor stage pressure ratio now 
pegged near 1.3 for both subsonic and 
transonic compressor designs should in- 
crease somewhat to 1.4 for transonic 
compressors. 

• Heat release in the combustor should 
be doubled by 1972. making for shorter 
and lighter combustion chambers. 


• Thrust-weight ratios now running be- 
tween 3 and 10 should increase to 14 
by the end of the decade. 

These improvements were correlated 
to an engine in the 7.000-lb. thrust 
category, which represents a medium- 
sized engine now. Collier emphasized 
that there is current GE interest in the 
lift-fan powcrplant now being installed 
in the Rvan-biiilt V7.-11A test aircraft 
(AW Aug. 20, p. 32). and in a deriva- 
tive of that svstem which GE calls a 
cruise-fan. 

Essentially, this is a lift-fan in a ver- 
tical plane producing thrust instead of 
lift. Studies of aircraft made by GE 
indicate that the cruise-fan system could 
be used to power a short-haul transport 
weighing 34.000 lb. at a design-point 
speed of 400 kt. and an altitude of 
23.000 ft. Such a design could have 
specific fuel consumptions much lower 
than turboprop values. Typical sfc. 
points: takeoff. 0.37 lb./lb./hr.; climb. 
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height within accuracies of inches by dc- 
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are being studied. 

General Electric has been awarded a 
S400.000 contract from Air Force's 
Special Weapons Center to measure the 
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at the company's High Voltage Labora- 
tory. Pittsfield. Mass., before testing it 
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Stratford. Conn., has received a 51,799.- 
SM contract from Air Force’s Acronau- 





Because of the virtually frictionless environment 
of its rotating element, the Honeywell ESG (Elec- 
trically Suspended Gyro) offers very low drift rate, 
long life and high reliability. Eliminating conven- 
tional mechanical suspension, it operates in a 
coasting condition for long periods of time with 
optical pickoffs sensing its orientation. Like the 
stars, this gyro will serve as a precise reference for 
long range navigation. 

The Honeywell ESG was originally developed with 
funding by the Navy Special Projects Office and 
Wright Air Development Division. Further develop- 
ments, including the MEG (Miniature Electrostatic 
Gyro), are being made with the technical support 
and funding of the USAF Aeronautical Systems 
Division, as well as company sponsorship. The 
MEG demonstrates Honeywell's advanced tech- 
nology in the field of inertial systems and sensors. 


The ESG and MEG are based upon Honeywell's 
experience in developing and producing more than 
35,000 inertial gyros and accelerometers. These 
inertial devices have been used on 62 of America's 
successful orbital shots and on such missile pro- 
grams as Sergeant and Polaris. 

For further information on Honeywell's inertial 
sensor capabilities, from research through manu- 
facturing, write Dept. AW-li-88, Minneapolis- 
Honeywell, Minneapolis 40, Minnesota. 

Honeywell 






When long-duration manned space flights begin, as- 
tronauts will travel in a craft with interior environ- 
ment provided by a mechanical life-support system. 

This environment must be precisely controlled 
to provide a constant supply of fresh air through- 
out the entire mission. An important part will be 
a regenerable CO2 removal system, such as re- 
cently developed by Hamilton Standard Division 
of United Aircraft Corporation. With it aboard, 
carbon dioxide exhaled by occupants of the space- 
craft is trapped and dumped into space. 

Within this CO 2 removal unit, valves are oper- 
ated by three Barber-Colman NYLC electro- 


mechanical actuators, which, along with the entire 
system, have undergone hundreds of hours of 
successful testing with a three-man load in 
Hamilton Standard’s “Moon Room.” Further 
tests are also scheduled by NASA. 

The NYLC series of actuators has helped reduce 
weight and size in many other critical applications. 
Write for bulletins describing this dependable 
actuator or consult the Barber-Colman engineer- 
ing sales office nearest you: Atlanta, Baltimore, 
Boston, Dayton, Fort Worth, Los 
Angeles, Montreal, New York, 

Rockford, San Diego, Seattle. 



Barber-Colman Company 

DEPT. K, 1422 ROCK STREET, ROCKFORD, ILLINOIS 
AIRCRAFT AND MISSILE PRODUCTS: AIR VALVES. ELECTROMECHANICAL ACTUATORS, TEMPERATURE 
CONTROL SYSTEMS. POSITIONING SYSTEMS. SOLENOIDS. TRANSDUCERS AND THERMOSTATS. 
SPECIAL GROUND TEST EQUIPMENT. POLYFORM ELECTROMAGNETIC SHIELDING 
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MISSILE ENGINEERING 


USAF Planning Advanced ICBM Studies 


By Barry Miller 

Los Angeles— Comprehensive review 
of ballistic missile concepts which might 
make new types of ICBMs available for 
deployment in the 196S-74 period— or 
at least advance present strategic missile 
thinking— will begin early next year 
with a USAF Ballistic Systems Division 
multi-million-dollar studv effort (AW 
Oct. 15, p. 29). 

Approximately 250 industry represen- 
tatives from about 88 aerospace com- 
panies attended briefings at Norton 
AFB, Calif., recently to hear Air Force 
representatives outline requirements for 
what is believed to be a minimum of 
1 5 funded studies and advanced de- 
velopment contracts embracing 10 tasks. 

Industry proposals for these fixed- 
price contracts arc due on a staggered 
schedule starting late last month. 

Aerospace companies attending the 
briefings included Acronutronic. Aero- 
jet, Boeing, Douglas, General Dyna- 
mics/Astronautics. General Electric, 
General Precision, Hughes, Interna- 
tional Business Machines, International 
Telephone &• Telegraph, Ling-Tcmco- 
Vought, Lockheed, Magnavox, McDon- 
nell, Minncapolis-I Ioncv well, Nortron- 
ics. Radio Corp. of America, Raytheon 
and Sperry Rand. 

Essentially, the studies and develop- 
ment efforts cover several missile con- 
cepts and various associated technical 
areas applicable to one or more of these 
missiles. These efforts are widely in- 
terpreted in industry as another Air 
Force attempt to explore and review 
the entire field of long-range ballistic 
missile technology, possibly applicable 
to its future, earth-atmospheric weap- 

Some of the ideas appear to be a re- 
view of what has already been investig- 
ated in manv of the funded and un- 
funded Air Force study requirements 
of the past several years. 

Among ideas to be explored arc: 

• Coordinated use of the nation's early- 
warning systems to increase surviva- 
bility of missile sites. The possibility 
will be explored of coordinating data on 
prediction of impact points for enemy 
missiles with launch of U. S. weapons. 
This would permit launching of U.S. 
weapons located in the predicted impact 
zones before hostile missiles impact. 

• I Iardcncd mobility. Attention in this 
study will focus on the cost-effectiveness 
of vastly increasing the number of hard- 
ened ICBM sites and periodically shift- 


ing the missile complement among a 
large number of sites, thus leaving many 
sites always vacant. This would boost 
a potential enemy's cost of zeroing in 
on a larger number of hardened sites. 

• Donnant storable missiles. Stemming 
from intensive in-house efforts of Ccn- 
cral Dynamics/ Astronautics in its 

"Orca” concept (AW July 9, p. 16; Oct. 
1 5, p. 29), the dormant concept envis- 
ages a missile, protected in some type 
of cocoon, left unattended at remote 
sites, such as in water or Arctic wastes, 
and standing by for rapid activation on 
command. The missile would be dor- 
mant-complctclv inactivc-except, per- 
haps. for an alert radio command re- 
ceiver which, on signal, would energize 
the missile’s guidance and control com- 
ponents. Within a 15-min. alert period, 


it might respond to proper triggering 
impulses. These missiles would have to 
be extremely reliable over long life- 
times and subject to minimum, or no 
maintenance. Air Force is understood 
to feel that even a dormant missile de- 
posited on the ocean floor for long 
periods would be experiencing a less 
hostile environment that a similar 
weapon in space. 

• Global ranging. Under this task, an 
unusually long-range ballistic missile, 
possibly able to orbit the earth partly 
or completely and then hit any spot in 
the world, even by traveling a long wav 
around the globe, would be studied. 
Some thought may be given to a vehicle 
circling more than once, a throwback 
to the earlier positive control bombard- 
ment system, or recallable ICBM (AW 



AVIATION WEEK 


SPACE TECHNOLOGY, 


er 5, 1962 


103 






Standard Space Launch System Shown 


Artist's concept of Air Force 624A Standardized Space Launch System planned for Cape 
Canaveral (AW May 21, p. 98) shows flow from receiving docks to three launch pads. 
Designed for use with Titan 3 space booster, system provides for inspection, storage and 
mating of solid motors with liquid booster. 


Dec. 5. 1960, p. 26), investigated by 
industry under Air Force study require- 
ments in the 199 series. The global- 
range missiles would be launched on 
early notice of a possible attack. Thus, 
they would be on their way toward tar- 
gets pending verification of an enemy 


attack. Should attack warning prove 
false, the warheads would be dropped 
harmlessly into the sea. 

• Maneuverable re-entry vehicle. How 
much attention will be focused in these 
studies on maneuverable re-entry ve- 
hicles as distinct from the global-rang- 


ing concept is not clear, particularly 
because the BSD re-entry vehicles 
directorate is expected to have a later, 
separate study on this subject. BSD re- 
portedly is urgently seeking new ideas 
in this area. Several companies, includ- 
ing McDonnell and General Electric, 
have proposed maneuverable re-entry 
vehicle concepts. Air Force might pre- 
fer a vehicle which could maneuver 
after re-entry' to force an enemy to com- 
mit his defenses to a given cone of de- 
fense before the vehicle switches to a 
safe course. GE has promoted a re- 
entry vehicle system called Lapdog 
which employs hardened gyros that can 
operate through extremely high acceler- 
ation forces of re-entry. 

Specific items in the ballistic missile 
studies are divided among three sepa- 
rate proposal requests. In one, “Study 
of Advanced Packaging Concepts for 
Ballistic Missiles,” RFP 04-(694)-63- 
1 1 7, there are expected to be 1 1 studies 
in six task categories, as follows: 

• Packaging. This is to cover encapsula- 
tion of the dormant missile. Proposals 
are due Nov. 2; two contractors may be 
selected by Feb. 1 for 10-month studies. 
Contracts are expected to be S22 3,000. 

• Large payloads. Parallel SI 50,000 
studies will be concerned with excep- 
tionally large payloads for knocking out 
enemy hardened ballistic missile sites. 


Proposal deadline is Nov. 9, with the 
contractor selection scheduled by Feb. 
1. These studies will both be for 10 
months’ duration. 

• Early warning. A pair of dual $100,- 
000 six-month studies to explore the 
use of early warning systems to improve 
survivability will be awarded on Mar 1 
on the basis of evaluation of proposals 
to be submitted on Nov. 19. 

• Hardened mobility. Possibly only a 
single $300,000 study of 1 1 months’ 
duration will be awarded at the first of 
the year after evaluation of proposals 
due for submission Nov. 26. 

• Global ranging. Dual eight-month 
contracts for global ranging studies, in- 
cluding command and control investi- 
gations, will be awarded Apr. 1. Pro- 
posals are due Dec. 3. Contract value 
will be about $300,000. 

• Extended deployment. These 1 0- 
month contracts scheduled for award 
Apr. 1 will explore missile deployment. 
Proposals arc to be submitted by Dec. 
10 . 

Potential contractors are being asked 
to submit proposals for both a single 
$2-million, or shortened $1 -million, ad- 
vanced development contract covering 
command and control systems for dor- 
mant, storable missiles. One $2-million 
or two less-comprehensive $l-million 
contracts will be awarded. Proposals 



Coal-Tar Coating Protects Missile Complex 

Coal-tar coatings 70-B enamel and Bitumastic No. 50, produced by Koppcrs Co., Inc., 
protect a 68,000-gal. tank and associated cable ducts and walkways which will be buried 30 
ft. underground at a California missile base. Tank also will be wrapped in tar-saturated 
felt. Tanks which will contain potable water arc coated inside and out with the 70-B 



THE FLIGHT OF THE HUMMINGBIRD 


This is the new XV-4A (formerly the VZ-10) 
Hummingbird now being developed for the U.S. 
Army Materiel Command by Lockheed-Georgia. 
It has been flying since July 7, and is progressing 
successfully in its flight-test program. 


The Hummingbird, as the name suggests, will 
take off straight up, land straight down, hover, 
then dart away at speeds up to 500 mph. It com- 
bines — with simplicity — the characteristics of a 
helicopter and a high-speed jet. Mission: to work 


In the air for the Army a year 

directly with the troops in performing surveil- 
lance and other missions. 

The principle of the Hummingbird is a system 
of ejector mixing chambers in the fuselage, fed by 
high-velocity exhaust from twin jet engines. In 


from go-ahead 

vertical flight, gases are directed downward 
through bomb-bay-type doors. In conventional 
flight, these doors are closed and forward thrust 
is provided in the normal manner. 

LOCKHEED-GEORGIA COMPANY 





there’s a ship on the way to the moon 


There will be many interim steps, but 
every shot on the Atlantic Missile Range 
puts the U. S. closer to its goal of a lunar 
ianding in this decade. 

Soon our capabilities on the range 
will be sharply increased as Advanced 
Range Instrumentation Ships (ARIS) — 
large transports converted to seagoing 

Sperry System Management Group-go 
into service. The highly accurate termi- 
nal trajectory and re-entry data the ships 
collect will greatly advance the system 
support capability of AMR. 

Sponsored by the Air Force Missile 


Test Center, AFSC, the ARIS ships will 
incorporate every advanced technique 
of data acquisition and handling, inte- 
grated instrumentation radar, telemetry, 
inertial navigation, weather forecasting. 
With mobility and precision they will 

miles of ocean and take measurements 
with all the precision of a land-based 
station. They will provide refined study 
of space vehicles during the critical ter- 
minal phase of flight. Sperry's job is to 

able and integrate it to do the job . . . on 
schedule and at minimum cost. 


The ARIS ships will help fulfill AMR's 
responsibility with NASA for range in- 
strumentation supporting our explora- 
tion of space. The capabilities developed 
will be steadily advanced in pace with 
the program. Team members with Sperry 
include Bethlehem Shipbuilding. Ford 
Instrument. Gibbs and Cox, IT&T and 
UNIVAC Division of Sperry Rand. 




for 1 5-month contracts, to be completed 
May 30, 196-1, are due Jan. 3. 

Heavy emphasis will be placed on a 
mobile command center for dormant 
missiles, with the likelihood that com- 
mand will be exercised from airborne 
platforms or the ground. 

Need for reliable missile activation 
and the related question of how to 
transfer information to a missile under 
water wall be scrutinized closely. Space- 
based command center is only a remote 
possibility. Command and control con- 
tracts will be issued in response to RFP 
04-(694)-63-118. 

There will be three advanced tech- 
nology development efforts in the guid- 
ance field. As in the command and 
control area, contractors will be ex- 
pected to identify items requiring de- 
velopment and cite status of develop- 
ment of these components throughout 
industry' so that immediate implemen- 
tation can follow, if necessary. 

Desire to reduce the circular error 
probability (CEP) for any warhead is 
forcing the Air Force to concentrate on 
radio guidance techniques. It is hoped 
that this latter method may provide 
greater accuracy, although it is subject 
to jamming. 

Three specific guidance efforts will 
be: 

• Survivable radio guidance. This seven- 
month contract will explore ways of 
lowering the CEP, ensuring retaliatory 
capability and safeguarding control. 
Deadline for proposals is Nov. 16, with 
awards due Dec. 1 . 

• Stellar-inertial guidance contract or 
contracts for the dormant missile are 
due to be awarded Jan. 2 and are ex- 
pected to extend through September, 
1964. One problem will be how a float- 
ing dormant missile, subject to continu- 
ally-changing orientation, can establish 
its initial orientation prior to firing. 
Proposals are due Nov. 1 6. 

• Radio command for the global rang- 
ing missile will be an eight-month effort 
scheduled to start Dec. 1 . 

There is feeling in industry that these 
investigations will have no greater fu- 
ture than had earlier Air Force studies 
conducted in the study requirement era 
of the past. 

This may be particularly true now, 
with Defense Dept, closely scrutinizing 
Air Force weapons system development 
programs. 

At the briefing. Air Force is reported 
to have stressed that items would be 
judged on the grounds of cost-effective- 
ness. Nevertheless, there are indica- 
tions that industry participation in the 
competitions for these studies and ad- 
vanced development contracts will be 
widespread. 

Aerospace Corp. is supplying Air 
Force with technical guidance on these 
efforts. 




One of the most modern and complete approved 
facilities in the rocket and missile industry. 
Calumet & Hecla’s Flexonics Cleaning Facility 
has been uniquely designed to clean, inspect, 
and package large and bulky parts-convoluted 
parts that are inherently difficult to handle and 
clean. Detergent, solvent, and rinse tanks, spray- 
ing wells, drying ovens, and materials handling 
equipment are all planned to handle compo- 
nents of diversified sizes and shapes. 

The coupon below is a convenient way for 
you to request information on the specific capa- 
bilities of this advanced facility— for your own 
products, such as pipe, valves, fittings, delicate 
instruments— or for your metal hose and flexible 
ducting needs. Your letter, wire, or phone call 
will receive prompt attention. 



Calumet-5 Heclo.lnc. 


FLEXONICS DIVISION 

232 EAST DEVON AVENUE, BARTLETT, ILLINOIS 
In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 


FLEXIBLE METAL HOSE 
EXPANSION JOINTS 
BELLOWS 

SPECIAL TUBULAR ASSEMBLIES 
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Taxi technique for the Boeing Vcrtol CH-46A Sea Knight medium assault helicopter for the Marine Corps is to hold off the nose- 
wheel. Forward speed otherwise can build too much because of rotor inclination in three-point attitude. Auxiliary powerplant is installed 
aft in the rear pylon, making for a larger fairing than on the Vcrtol 107, from which the CH-46A is derived. 


Marine CH-46A Designed for Ship, Field Operation 



Three view drawing shows general layout of CH-46A, formerly designated IlRB-1. Side view shows normal forward flight attitude. Rotor 
folding system folds all blades back along center line (lower left) to permit CH-46A to fit on elevator of LPH-2 or LPH-4 assault ship. 
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Rear ramp can be extended in flight at all speeds (above, left). 
Loading ramp, hydraulically actuated, is fitted with both rollers 
for cargo pallets and treads for wheeled vehicles (above, right). 


Blade folding system has actuator and electric motor (right) 
fitted in hinge near the rotor hub. Hinge and actuator both arc 
visible on blade to the right of the pylon in photo (below, right). 
Motor stalls out when blade hits stop at the end of its folding 
travel, eliminating need for cut-off switch. 


Accessibility of systems in fore and aft rotor pylons is shown in 
ground demonstration (below). Engine access is from below, and 
rear ramp can be used as an adjustable height work platform for 
engines. Intake configuration differs from the Vcrtol 107 because 
of addition of a particle separation system (AW Oct. 22, p. 30). 
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EQUIPMENT 

Mass Production Process Shown 
For Superalloy Gas Turbine Parts 


By Donald E. Fink 

Minerva, Ohio-Facility capable of 
mass producing high-performance gas 
turbine components by the vacuum- 
melting process was demonstrated here 
recently bv Kolcast Industries, a divi- 
sion of Thompson Kamo Wooldridge, 

Company officials said the facility 
will make supcrallov components eco- 
nomically feasible through mass pro- 
duction, thereby enabling gas turbine 
engine manufacturers to realize greater 
perfonnancc from existing engine de- 

Gas turbine efficiency, dependent to 
a great degree on the inlet temperature, 
has not been fully exploited, they said, 
because exotic alloys capable of with- 
standing the higher temperatures pre- 
viously have been manufactured only 
in melts up to 50 lb. and have therefore 
been very expensive. 


Nelson G. Spoth, Kolcast's general 
manager, said the company’s new vac- 
uum-niclting and casting furnace has 
run 350-lb. melts in semi-continuous 
operation and is capable of handling 
500-lb. loads. 

"With the semi-continuous furnace, 
vacuum-melted components can be 
made in a quarter of the time previ- 
ously needed," Spoth said. “And by 
raising furnace capacity from the aver- 
age 50-lb. pour to 350 lb., much larger 
castings can be turned out.” 

Spoth said the power zones, critical 
areas where high temperature and qual- 
ity of metals govern the entire power 
output, represent about onc-third of the 
complete turbine assembly cost. 

"Of this one-third, 50% is repre- 
sented by the exotic-metal buckets, 
blades and vanes. This amounts to only 
17% of the turbine cost, but it is the 
17% in which performance improve- 
ments are immediately possible.” 



COMPONENT CASTINGS up to 350 lb. 

chamber at Kolcast Industries. P ^ 


In some cases, company officials esti- 
mated that capacity of some existing 
turbine engines could be increased by 
200 hp. with a 25F increase in inlet tem- 
perature. Superalloys required to with- 
stand the temperature increase, how- 
ever, are extremely sensitive to impuri- 
ties and must be worked under vacuum, 
so metal impurities and oxides will 



PREHEAT CHAMBER at Kolcast Industries, left, will accommodate 60 molds at capacity. New facility, right, integrates three process 
steps: preheat (a), pouring (b) and cooling (c) into continuous-line operation for mass production of turbine components. 


escape in gaseous form. Vacuum work- 
ing also makes possible a closer control 
of furnace and atmospheric impurities 
around the molds. 

As a result of the special handling 
required, the cost of supcralloy turbine 
components has averaged about 300% 
higher than the cost of air-melt, air-cast 
components used in lower performance 
engines. 


In certain space and supersonic air- 
craft applications, performance require- 
ments relegate cost to a secondary level, 
but for the majority of gas turbine 
engine users, selection has to be based 
on the ratio of dollars per horsepower 
delivered, Spoth said. 

Kolcast undertook a research program 
five years ago aimed at solving the 
problem of high cost of superalloy com- 


ponents. The result, after an invest- 
ment of about $2 million in company 
funds, is the 350-500-lb. scmi-continu- 
ous vacuum furnace. 

Volume production with the facility 
will bring about substantial decreases 
in the cost of superalloy components, 
Spoth said. 

Tire facility, which occupies about 
750 sq. ft. of floor space, consists of 



CURTISS-UURIGHT ELECTRONICS... 

adding a new dimension to the capability of i 


DEMON AUTOMATIC CHECKOUT EQUIPMENT 
. . . sets new standards for testing! 


There is an intensive program for the develop- 
ment of Demon and related projects (digital com- 
puter controlled systems, automatic waveform 
analyzers, peak reading voltmeters) being car- 
ried forward at Curtiss-Wright Electronics Divi- 
sion. These and other advanced activities have 
created immediate opportunities for systems 
engineers and circuit designers with specific 
experience on automatic checkout equipment. 

For complete information, please write 
Mr. Gene P. Kelly, Manager of Professional 
Placement, Electronics Division. An equal 
opportunity employer. 


At Curtiss-Wright, new applications of science 
and technology develop products which be- 
come integral parts of military and industrial 
programs. 

Product in Point: Demon— a new approach 
to testing and checkout for today's weapons 
systems. Demon is a highly reliable modular 
Go/No-Go automatic checkout system which 
can be custom configured. It is adaptable to 
projects ranging from readiness determination 
of satellite launch vehicles, missiles or aircraft 
to the high speed production line testing of 
subsystems and components. 


alphanumeric f 


ELECTRONICS DIVISION 

CURTISS-WRIGHT CORPORATION 





THE ONLY AIRCRAFT LIGHT WE DON’T MAKE 


If that firefly needs a replacement bulb we 
can’t help him. But we can help you with any 
aircraft lighting problem. General Electric 
manufactures over 100 aircraft lamps, to fit 
every possible need. If you’re designing aircraft 
lighting or want replacement bulbs of the 
best quality, get General Electric. 


Call or write: General Electric Company, 
Miniature Lamp Department M-32, Nela 
Park, Cleveland 12, Ohio. 


T’togress Is Our Mosf Important Product 

GENERAL® ELECTRIC 


three major stations: preheat chamber, 
pouring chamber and cooling chamber. 

Alloy ingot molds arc first heated to 
temperatures of 1.700F to 1.900F in a 
series of preheat ovens. The molds are 
then covered and placed in the facility’s 
4GS-ft. preheat chamber. As the 
molds move on a chain conveyor to the 
pouring chamber, electric heat elements 
maintain the temperature at about 
1.250F. Chamber capacity is 60 molds. 

When the preheat chamber is filled, 
it is sealed and evacuated. Tire vacuum 
lock between the pour and preheat 
chamber is opened and the metal com- 
position and crucible temperature arc 
checked by remote control. The com- 
ponent molds arc then poured and 
moved into the cooling chamber on an- 
other conveyor. Once the preheat cham- 
ber is emptied, vacuum locks are again 
closed, and the cycle is repeated. 

Production run requires a maximum 
of 4 hr. Operating on a continuous 
three-shift basis, the facility has an 
annual capacity of 450,000 to 600,000 
lb. of superallovs. Another advantage 
of the large melt furnace is its ability 
to handle castings weighing up to 350 
lb. and measuring up to 48 in. in diam- 
eter. Less testing also is required, since 
samples are taken from much larger 
melts, on which the quality control has 
been constant. 





XB-70 Environmental Control System Checked 



UNUSUAL! 

...BECAUSE 

This is the one 
PRESSURE-BALANCED 
coupling that functions 
every time without 
damage, impulse or 
spillage, even under 
line pressure 
up to 4800 P.S.I. 



ON MARK COUPLINGS, INC 

4440 York Blvd., Los Angeles 41, Calif. 
SUBSIDIARY OF PUROLATOR PRODUCTS CO. 



UNIQUE! 

...BECAUSE 

It functions equally 
well with gases, fuels, 
hypergolics and 
hydraulic fluids 

Push to connect: pull manually, with a lanyard, 

secondary motions are eliminated. Coupling 
positively seals before disconnection Is com- 

high-pressure fluids. 

These pressure-balanced couplings are being 
successfully used on many missile programs. 
Standards or specials designed by ON MARK to 

log 5-1093. 

ON MARK is well known for on time deliveries, 
design excellence, product performance and re- 
liability in the NUCLEONICS, ELECTRICAL, 
CRYOGENICS and HYDRAULICS fields. 
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for DESIGN, DEVELOPMENT and PRODUCTION 
of Gas Turbine Accessories 



Ablative Plastics Used 
For Rocket Cooling 

Liquid rocket engine for upper-stage 
use, incorporating ablative plastics for 
cooling, has been designed by United 
Technology Corp. 

Engine's thrust chamber liners are 
machined from plastic logs formed by 
pressing small squares of resin-bound 
glass cloth together under pressure. 
Asbestos insulator is placed around 
liner, and the outer structural shell is 
composed of glass fiber. 

When the engine is fired, heat from 
its combustion gases is absorbed by the 
chamber’s ablative liner and its epoxy 
resin slowly melts and vaporizes to pro- 
vide cooling. 

Engine is approximately 45 in. in di- 
ameter and about ISO in. long, includ- 
ing ablative chamber. A variable thrust 
injector can vary rate of propellant flow. 



Titan 3 Fluid Pod 


Model displayed recently to President Ken- 
nedy (AW Sept. 24. p. 32) of USAF Titan 
3 boost vehicle shows pod— small cylinder 
between right-hand solid booster and Titan 
2 core-being evaluated to carry fluid for 
thrust vector control system. 
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Solid Motors Fire 
After Long Storage 

Three Thiokol M16 solid propellant 
rocket motors have been successfully 
static fired after protracted storage pe- 
riods. One of the motors had been in 
continuous storage for five years, the 
other two for 56 months. 

During the inactive period no special 
treatment or precautions were taken to 
preserve the rocket motors which were 
originally developed by Thiokol as the 
booster unit for the Air Force TM-61B 
Matador, which is currently designated 
Mace. 

The motors were stored in a rein- 
forced concrete igloo with no thermo- 
stat or humidity control. Relative hu- 


midity reached as high as 94%. Inside 
temperature ranged from a high of 80F 
to a low of 39F. 

Five-vear-old M16 motor was tested 
by personnel of the U. S. Army Missile 
Ordnance Command at Redstone Ar- 
senal. The motor was temperature-con- 
ditioned to 77F for slightly over six 
days before it was fired. There was an 
elapsed time of 1 hr. 16 min. between 
removal of the motor from the condi- 
tioning chamber to the actual static fir- 
ing. 

According to Thiokol the three mo- 
tors tested "performed within the toler- 
ance limits established for new mo- 

Aging program of the Ml 6s began at 
Thiokol’s Huntsville facility in 1955 
after the motor was developed. 



Ml 6 is shown after static firing. Motor performed within the parameters established for 
new units, according to Thiokol. Successful test was conducted at Redstone Arsenal. 



for PRODUCTION of Your 
Own Precision Parts 

Look close-up at the fuel controls on one of 
today’s jet aircraft engines. Intricate? Com- 
plicated?That'sforsure, andyou'll appreci- 
ate that it takes "skilled hands" to build 
them. Holley Aircraft has those hands . . . 
performance-provenandavailabletoyoufor 
precision manufacture of yourown designs. 



Division of 

HOLLEY CARBURETOR CO. 
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FIRST 70G TRANSDUCER 

For over 80 minutes, this miniature low pressure potentiometer 
type transducer was subjected to a 70G (RMS) pounding of ran- 
dom Gaussian vibration. At no time during the test did the error 
exceed 0.6% of full range./This superior performance was the 
result of several new design techniques. Vibration modes of the 
individual components were carefully studied with particular care 
given to the resonant conditions. First, the potentiometer wiper 
arm was modified to raise its natural frequency well above 2000 
cps. It was also carefully counter-balanced for minimum deflec- 
tion at lOOG's steady state acceleration. Next, a set of Servonic's 
patented bucking capsules replaced the conventional single cap- 
sule design. This provides a constant "loaded" condition on the 
pressure sensing elements resulting in less vibration sensitivity. 
Thirdly, the entire moving mass of the driving frame was reduced 
by almost 80%. The effect of this reduction in mass is an increase 
in the natural frequency and a considerable reduction in the peak- 
to-peak excursions at resonance. And, last, the case was fluid 
filled to damp-out spurious vibration effects./The Model 3061 is 
available for absolute or gage pressure measurement in ranges 
from 0-15 to 0-350 psi with an operating temperature range from 
—65 to +275°F./Write for further details on the Model 3061. 


SERVONIC INSTRUMENTS, INC. 




Business Flying 


PRIVATE LINES 


Backlog exceeding 300 four-place 
Musketeers, including 50 export orders, 
currently is being worked on by Beech 
Aircraft Corp. 

Approximately 13,500 business and 
utility aircraft stopped at Southwest Air- 
motive Co. at Love Field in Dallas dur- 
ing the first six months of 1962 and 
were refueled with approximately 

2.093.000 gal. of aviation fuel, setting 
new company records in servicing tran- 
sients. Airplanes represented 34 states 
and four foreign countries. Southwest 
Airmotive estimated that the total value 
of the airplanes it served in this period 
was more than S300 million. 

Cessna Aircraft Co. has reported 
total sales of S89.700.000 for Fiscal 
1962, which ended Sept. 30. This rep- 
resented an increase of approximately 

52.100.000 over Fiscal 1961. Prelimi- 
nary reports indicate after-tax earnings 
were SI .40 per share, compared with 
SI. 58 per share for Fiscal 1961. Largest 
increase came from commercial aircraft 
sales, which totaled approximately S52.- 
800.000, a 13% increase over' 1961. 
Military sales declined from 521,094.- 
000 to S14.970.000. Dwayne Wallace. 
Cessna president, said lower per share 
earnings were caused by production and 
engineering costs on the new Model 
205 and revisions of Models 182 and 
210. Company announced a regular 
quarterly dividend of 256 per share. 

Electro-thermal de-icing system for 
light twin aircraft has been marketed 
by Goodyear Tire and Rubber Co.'s 
Aviation Products Division. System, 
certified on the Beech Queen Air 65 
and on propeller systems of the Aero 
Commander 560F. 680F and 680FP. 
consists of a knitted wire de-icing ele- 
ment in neoprene which can be bonded 
to flight surfaces and will withstand 
heavy vibration. 

Brittain single-axis autopilot has re- 
ceived FAA approval of installation on 
four 1962 model aircraft, the manufac- 
turer says. New approvals cover the 
Cessna 21 0B. Piper Comanche ISO and 
250 and the Mooney Mark 21. 

Alfred Dunhill of London, Inc., New 
York men's gift shop, has listed Aero 
Commander aircraft in its current 
Christmas catalog. Store officials say 
they hope to persuade corporate chair- 
men to give the twin-engine aircraft to 
executives who travel a great deal. Price 
is listed as "from S72.000.” 
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CONVERSION 


The Beechcraft L-23F meets the need for a. . . 

Low-cost way to maintain instrument proficiency 


Substitute the Beechcraft L-23F for large, expen- 
sive to operate multi-engine airplanes frequently 
used to maintain pilot instrument proficiency. Sav- 
ings will run into hundreds of thousands of dollars. 
And necessary realistic regular training schedules 
can be easily maintained. 

The L-23F is fitted-out like a much larger air- 
plane. Yet it costs far less to buy, operate and 
maintain. Its ample space and weight allowances 
provide for all electronic navigation and communi- 


cations equipment normally used for instrument 
flying on even the largest aircraft. 

The Beechcraft reliability built into the L-23F 
is attested to by thousands upon thousands of 
civilian and military air hours. Twin 340 hp Ly- 
coming supercharged fuel injection engines allow 
the L-23F to cruise at 190 knots at 70% power, 
and provide top speed of over 200 knots. 

Already in worldwide use by the U. S. Army, 
additional L-23Fs are quickly and economically 
available. 



'YiSOTK 
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HELPING BUSINESS GROW FASTER: Only Beechcraft offers such a com- 
plete line of planes with so much speed, range, comfort and quiet to help 
business multiply the money-making decisions that each top man can 
make. That's how thousands of Beechcrafts have paid for themselves. 






EVEN ON TURBINE ENGINES 


Detailed, exacting visual inspection of Dart 
flame tubes is used to find cracked cooling 
rings, loose rivets and other discrepancies. 
The inspection is very precise — and very 
honest, for the flame tube is as vital to turbine 
engine life as cylinder condition is to piston 
engines. 

Like cylinders, flame tubes are normally 
good for more than one operating cycle. If 
they are defective, they are repaired in the 
Airwork shops, using modern methods for 
handling high temperature metals. 

If necessary, the flame tube is sectioned 
on a lathe, and a new center section added. 


Then the tube is rewelded under a blanket 
of argon gas to prevent oxidation of the 
sophisticated metal at high temperatures. 

The volume of Dart engines handled by 
the Airwork shops, justifies the best available 
test and re-work equipment. But, in many 
cases, the best test equipment available is 
still the honest craftsmanship of well qualified 
inspectors; working for a company with a long 
tradition of quality. We offer you this at 
Airwork . . . and back it with the trouble-free 
experience of our many turbine and piston 
engine customers. Write for our new bro- 
chure, "Essential Aviation Services". 



ESSENTIAL SERVICES 
TO AVIATION 



BLACK SIVALLS & BRYSON 

• Kansas City • Oklahoma City • Edmonton • The Hague 


Filament 

Winding... 


What do these have in common? 
They are all products of the world’s 
leading Filament winding facility. A 
pre-programmed hydraulic servo mech- 
anism is the basis of the BS&B de- 
veloped filament winding machines 
which maintain exacting tolerances 
and insure repeatability and reliability. 
Assembly areas are dust free. Tempera- 
tures and humidity are rigidly con- 
trolled. Extreme versatility eliminates 
size limitations previously imposed on 
filament-wound structures. 

BS&B filament winding production 
facilities include 120,000 square feet 
of security controlled manufacturing 
area. Additional space with unlimited 
primary utilities is available for con- 
tinued expansion. The plant is com- 
pletely accessible by air, rail and inter- 
state motor freight. 

Want more information? Write BS&'B, 
Industrial Air Park, Ardmore, Okla. 



FINANCIAL 


Can a Computer Recognize 

MOON GEOGRAPHY? 



• Cornell Aeronautical Laboratory's engineers and scientists 
are investigating concepts for computers which can be "taught" to recog- 
nize patterns, whether those patterns be airfields, missile sites — or even 
significant topographic features of the moon. In related areas, CAL is 
developing special purpose computers surprisingly small in size, yer faster 
for the task than the speediest general purpose computers in use today. 
These computers use novel delay line storage techniques to perform com- 


As a research tool in our cognitive systems program, a special input 
facility for the IBM 704 digital computer has been developed, allowing 
photographic data to be inserted directly into the computer. This facility 
allows CAL engineers to implement and evaluate pattern recognition con- 
cepts at an early stage in the research program. 

Other computer related science activities include analytical and experi- 
mental research in data processing techniques, adaptive control systems, and 
trajectory tracking techniques. Our scientists engaged in this research have 
education and experience in areas such as information theory, statistics, 
control systems, advanced programming, theory of automata and intelligent 
machines. 



CORNELL AERONAUTICAL LABORATORY, INC. 

An Equal Opportunity Employer 


L-T-V Securities Form 
HoldingCoinpanyBasis 

Dallas, Tex.— Alpha-Omega Corp.. a 
new holding company equally owned by 
Ling-Temco-Vought board vice chair- 
man and executive committee chairman 
James J. Ling and Dallas businessman 
D. Harold Byrd has been formed to pro- 
vide a base for further expansion of 
business ventures by the partners. Ling- 
Temco-Vought securities will be the 
principal asset of the new company. 

Byrd, chairman of the board of Al- 
pha-Omega, and Ling, president and 
chief executive officer, declined to elab- 
orate on the holding company's future 
plans until Securities and Exchange 
Commission completes its study of the 
new organization. 

Ling, who had been disposing of a 
large quantity of his Ling-Temco- 
Vought holdings in recent months, 
stated lie still maintained effective con- 
trol of the company through holdings 
by his Ling Investment Co. and owner- 
ship of shares and debentures by parties 
friendly to his interests. Ling had dis- 
posed of more than 22,000 shares of 
the linn’s common stock, reducing his 
personal holdings of common to 1 1 
shares, also 54.000 common shares held 
by Ling Investment, leaving it with 
some 13.000 shares, in addition to di- 
vesting himself of considerable warrants 
and debentures. 

Contract Formalized 
For 35 Atlas Vehicles 

Washington— Air Force has formal- 
ized the contract to General Dynamics/ 
Astronautics to supply 35 standard Atlas 
space launch vehicles, to be called SI.V 
3. which will contain standard guidance, 
electrical system, autopilot tracking and 
telemetry kits (AW Oct. 8. p. 41). 

SLV 3 engines will be rated at 390.- 
000 lb. thrust. Mission and launch site 
will dictate which of the interchange- 
able component kits will be used. Gen- 
eral Electric Mod. 3G guidance unit 
will be specified for Atlantic Missile 
Range launches, and the GE Mark 2 
kit will be used for Pacific Missile Range 
firings. 

Each booster will be identified as to 
mission and launch site eight months 
prior to delivery date. 

Incremental funding to date on the 
contract is S3 million, with total fund- 
ing expected to amount to approxi- 
mately S70 million. 

SLV 3 with Agena B upper stage 
will be able to orbit payloads up to 
6,000 lb. at altitudes under 1.000 mi. 
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Financial Briefs 





National Aeronautical Corp. and sub- 
sidiaries earned $694,194 on sales of 
over S7.S million for the nine months 
ended Aug. 31. The figures were 17% 
and 85% increases, respectively, over 
earnings and sales for tlic comparable 
period last year. 

Aerojet-General Corp. had consoli- 
dated sales of nearly S431.6 million 
with earnings of over $8.8 million for 
the nine months ended Aug. 31. The 
figures were 24% and .4% increases, 
respectively, above sales and earnings 
for the same period last year. 


RELIABILITY ENGINEERS 


'on! to get your ideas 
off the ground? 

Join on 


You can hilch your career 
by signing with Hamilton 

icded'for' 


sifted hart 
transport 


overall reliability and quality a 


>e qualifications? We 


;I in reliability _ .... 

requirements and methods. Should 
have a degree in engineering or 
physics, and three to five years ex 


ough dc 


field u 


ry Specifics 


Among the attractions here a 
ward looking people, modern plant 
a liberal relocation allowance 
company paid graduate study pro 
gram, excellent living conditions ir 
picturesque New England towns 
and fine schools for your childrct 

As a first step to getting your ideas 
off the ground, we suggest you sub- 
mit your resume, with salary re- 
quirements, to Mr. M. R. Wake- 
man, Personnel Department. We 


Hamilton 

Standard 


DIVISION OF UNITED All 


u 


CORPORATION 


Windsor Locks, Connecticut 


Dynamics Corp. of America has 
moved its listings from the American 
Stock Exchange to the New York Stock 
Exchange. The firm is listing 4,116,560 
shares of common stock, of which 3,- 
049,160 are outstanding, in addition to 
443,100 shares of convertible preference 
stock which was previously traded over 
the counter. 

Dallas Aimiotivc, Inc., reports S5.45 
million gross revenues— $3 million of 
which was derived from commercial 
sales— and $302,259 net income for the 
six months ended Aug. 31. Same period 
last tear showed sales of $5.1 million 
with earnings of S345.30S. 


General Electric had net earnings of 
nearly $179.5 million on sales of nearly 
$3.5 billion for the first nine months 



Apollo Radiation Pattern 


Apollo spacecraft antenna radiation pattern 
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.among the more than 500 /? & D programs under\way at Douglas 
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Extensive research in advanced hero-thermo- 
dynamics relating to missiles and space vehicles 
is now being performed in Douglas, laboratories. 

Among current areas are dissociation non- 
equilibriiim in supersonic flows; separated 
supersonic boundary layer phenomena; experi- 
mental boundary layer studies; heat transfer; 
turbulent mass transfer; end base flow. 

Support of this program is provided through 
a multi-million dollar laboratory coniplei. In- 
cluded is the Douglas Aerophysics Laboratory, 
one of the. finest fluid dynamic research facili- 
ties in the aerospace industry. 



l 

i 

““ 3 

itstandmg career opportunities at Douglas. 

Here, the emphasis is on the research and 
evelopraent that solve today’s problems and 
ad to involvement in the biggest defense and 
lace projects of tomorrow. Also, scholarships 
id financial assistance are available to con- 
nue your studies in such nearby universities 
i U.C.L; A., Southern California and Cal Tech. 

Send us your resume pr fill out arid mail the 
oupon. Within 15 days from the receipt of 
our letter, we will send you specific informa- 
on on Opportunities in your field at Douglas. 
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of 1962. The figures were 19% and 
11% increases, respectively, over the 
same period last year. All four major 
segments of GE's business— including 
the aerospace and defense segment- 
shared in the increased sales and earn- 
ings. 

Continental Aviation and Engineer- 
ing Corp., of Detroit, had more than 
$12.6 million in sales with net earnings 
of S170,S95 for the nine months ended 
July 31. However, $3.6 million in sales 
for the three months ended July 31 
were accompanied bv a net loss which 
totaled SI, 91 8. 

Sanders Associates, Inc., of Nashua, 
N. H., expected nearly $42 million in 
sales and other income for the fiscal 
vear ended July 31. Sanders says the 
figure would be a 95% increase over 
last year’s sales and income. Net earn- 
ings are expected to total about $2 
million. Sanders also predicts that 
Fiscal 1963 sales will total more than 
$60 million. 

Mergers and 
Acquisitions 

Hupp Corp. of Cleveland, has sold 
80% of its capital stock to a group of 
three Gemco, Inc., officers. Gemco is 
a Hupp subsidiary now making jettison- 
able pylon and bomb racks for Republic 
F-105s and other aerospace components. 
The three Gemco officers have until 
1967 to buy the remaining 20% of the 
Hupp Corp. stock. 

Solartron, Inc., of Anaheim, Calif., 
has been recently acquired by Elcctro- 
Mechanical Research, Inc., of Sarasota, 
Fla. Solartron was U. S. subsidiary of 
Solartron, Ltd., of England, and is a 
manufacturer of transfer function analy- 
zers used in laboratory and field chcck- 

Califomia Aimiotivc Corp., of North 
Hollywood, has purchased Aircraft and 
Metals Corp., of Long Beach, for about 
S2 million. Sale involves nearly 1,600 
Wright and Pratt & Whitney engines, 
variety of engine, airframe and propeller 
parts, tools and also various other 
equipment. 

Computer Instrumentation Corp., a 
Philadelphia computer test equipment 
manufacturer, has been acquired by 
General Kinetics, Inc., of Arlington, 
Va. GKI acquired Computer Instru- 
mentation by exchanging common vot- 
ing stock for all the outstanding shares 
of the corporation. GKI manufactures 
a line of specialized production and pre- 
ventive maintenance equipment for 
magnetic tapes. 



ARMA FREE GYROS... 
precise, reliable, rugged 


From small U.S. Navy master gyrocompasses to inertial guidance 
on Atlas missiles, ARMA gyros have a proven record for reliability 
and precision . . . backed by over four decades’ experience in gyro 
design and development. Today ARMA offers a wide range of two 
axis gyros for weapons systems and aerospace applications, gyros 
for mass production or custom-built to meet specific requirements. 
These include . . . G 8 miniature flight-tested gyro of inertial pre- 
cision ... G 12 rotating float gyro, simplest floated gyro of inertial 
precision ... G 14 rate gyro of unique two axis design, solid state 
sensors ... low cost G 15/RSG 15 no-gimbal gyro, motor or spring 
driven, ideal for short-range tactical missiles. Write today for com- 
plete information. "" 


/■AIM DIVISION 
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Garden City, N. Y. 
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M - lip true scientist, the creative engineer.has a light in his eye that money can t 
buy. Since this is a realistic world, money is an importanifactor. But a man’s real warmth for his job— his real measure 
of attainment— docs not begin and end with his pajeheck. To find himself in the right emotional 
and creative climate— to rub elbows with men who art acknowledged masters in their fields— to be an active 
participant in the Great Adventure of Tomorrow— these are the satisfying, the lasting, rewards. And 
these rewards-within-rewards impel men of outstanding talent to come to Lockheed Missiles & Space Company. 

For here they can work on a variety of military and civilian space projects as well as other 
new, advanced contributions to the Space Age Here they find inventive and creative freedom. Here 
they find a sense of being, of doing, of accomplishing We invite you to join their proud company. 


LOCKHEED MISSILES & SPACE COMPANYdEVT. M- 4 IC.S99 NOETH MATHILDA AVENElSL'NSYVALE.CAL.tOKSLA . SUNNYVALE, EALO ALTO, VAN NUYS, SANTA C1IUZ, SANTA MARI 




All qualified applic 


: for employ r. 


QUESTIONS SELECTED FROM RECENT 
EMPLOYMENT ADS WE HAVE READ 


Is your workground your playground? 

Are you a duck hunter; one with purposeful imagination? 
Are you on the high bridge? 

Are you a robot or a martian geologist? 

Have you defined your requirements for professional growth? 
Can you tell us what you want? 

Do you work in fields of the future? 


f 


| 
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At MCDONNELL, we have just one question tor you: 


do you 
want to. 
work? 


We have work to do here. We have 
the facilities to do the work and the 
contracts, both prime and sub, to 
stimulate your production. Our loca- 
tion, St. Louis, suits us fine and we 
think you’d like it here too. The work 
is interesting and the pay is good. 
So Let’s Swap Resumes. You send us 
yours, we’ll send you ours. 


Please complete this form and forward to: D. F. Waters. Professional Placement, Dept. 62J, McDonnell 
Aircraft, St. Louis 66, Missouri. This is not an application for employment. Your qualifications will be 
reviewed by our placement staff and you will be advised of positions at McDonnell for which you qualify. 
You may then make application if you wish. All replies confidential. 




;s now exist in the following areas: 

Advanced Product Planning, Aerodynamics, Engineering Planning, 
Design, Control and Structural Dynamics, Electronics, Ground Support 
Equipment, Liaison, Materials, Mathematics, Metallurgy, Operations 
Analysis, Propulsion, Reliability, Research, Space Medicine, 
Structures, Systems Management, Thermodynamics, Wind Tunnel 


MCDONNELL. 


MCDONNELL AIRCRAFT • ST. LOUIS 


NEW AEROSPACE PRODUCTS 


Take-apart Filter 

Filter cartridge that can be com- 
pletely taken apart and cleaned is de- 
signed for filtration of fluid in aircraft 
hydraulic systems, and liquid oxygen 
and hydrogen fuels in missiles, the man- 
ufacturer says. 



ment has "absolute and uniform" parti- 
cle retention. Because it can be readily 
disassembled and cleaned ultrasonically, 
the filter cartridge is expected to have 
application in critical areas where abso- 
lute particle removal standards arc ncc- 

Filtcr can operate in the — 200F 
to +400F range. CFC Dutch Weave 
filters are available to meet 5, 10. and 
40 nominal micron removal specifica- 
tions at 25 gpm. flow with 1.2 to 2.7 
lb. pressure loss. 

Cartridges are made of stainless steel 
with Teflon end caps. 

Commercial Filters Corp., 2 Main 
St., Melrose 76, Mass. 



Thermocouple Data Logger 


High-accuracv, remote-control ther- 
mocouple data logger automatically 
scans, digitizes, and records the outputs 


of as many as 300-chromel-alumel and 
iron constantan thermocouples, the 


The logger, Model 24271, prints the 
temperature measurements on paper 
and displays them on a four-digit read- 
out from 4-00.01 to = 5 = 55.00 millivolts, 
covering the useful range of chromcl- 
alumel thermocouples up to 2.500F. 
System speed is about two seconds per 
thermocouple. Absolute accuracy is 
±23 microvolts and usable sensitivity 
is ±10 microvolts. 

The data logger is contained in two 
consoles: one contains thermocouple 
reference junctions, crossbar scanner 
switch and differential preamplifier: the 
other console contains control, measur- 
ing and recording equipment. These 
can be located as much as 150 ft. apart. 
Uses include piston and turbine engine 
design, heat transfer studies and guided 
missile and aircraft testing, according to 
the manufacturer. 

Non-Linear Systems, Inc., Box 728, 
Del Mar, Calif. 


Lightweight Life Jacket 


Life jacket designed for use on civil 
aircraft weighs 4 to 8 oz. less than com- 
parable units, the manufacturer savs. 



Jacket has self-righting features and 
is designed to allow unconscious wearers 
to maintain the best flotation angle for 
survival. 

The jacket. Model JLA-1, weighs 
20 oz. and can save airline operators 
50 to 60 lb. of payload on an aver- 
age over-water flight carrying 120 pas- 
sengers, the manufacturer says. 

Standard model has CO, inflation 
actuated by wearer. Water-contact in- 
flators arc also available. 

Sales Dept., Jay-El Products. Inc., 
1845 W. 169th St, Gardena, Calif. 


Climate of 
• . Creativity 


• At, 

> -M. 


WANT 

EXCITEMENT? 

Advanced aerospace hardware? Sure. 
But there’s more than that at the 
new Hamilton Standard — there’s an 
atmosphere of stimulation, of engi- 

dcfiniie lift for the creative engineer. 
Today we have a growing, dy- 


Expansion and diversification have 
created openings for key men in 
administration, design and engineer- 
ing departments. Work on the boards 
and in production includes propul- 
sion controls, life support systems, 
other environmental control systems, 
electron beam machines, a new 
generation of propellers and ground 
support equipment— much of it ad- 
vanced state-of-the-art projects. 



administration and production, is 
assigned to each major requirement 
for hardware or research. All mem- 
bers arc “in” on their projects from 
conception through prototype test- 
ing to production. This logical, 
practical way gets things done, and 
permits each man to broaden his 
own capabilities. 

If you would like to be considered 
Mr. A. W. Wakeman, Personnel 


Hamilton 

Standard 
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ELECTRONICS ENGINEERS 


CONSIDER THE SWEEP 



SAFETY 


Disabled Lights Cited in Alaska DC-6 Crash 





WANT 

PROGRESS? 

Conceiving and building sophisti- 
cated hardware for multiple uses 
throughout industry has resulted in 
many Hamilton Standard engineer- 
ing developments. Like the Hamil- 
ton-Zeiss electron beam machine. 

This multipurpose machine is used 
in many space-age applications. It 
cuts, drills, welds, scribes stainless 
steel, cadmium, titanium, tungsten, 
tantalum and ceramics. It also welds 
copper to steel, carbides to steel, 
graphite to concrete. 

We are looking for engineers who 
want progress — who are not satis- 
fied to work with people with yes- 
terday's ideas in a plant with yes- 
terday's equipment. Our people and 
equipment arc geared to state-of- 
the-art projects that will be to- 
morrow's fine hardware. 

To arrange an interview that could 
lead to a position with our forward- 
looking organization, send your re- 
sume, with salary requirements, to 
Mr. A. W. Wakeman, Personnel 
Department. 

Hamilton 

Standard 


Future Aircraft Escape Capsule Developed 

Aircraft escape capsule, developed by Lockhccd-Califomia, comprises the cockpit and nose 
of the plane and features three wedge-shaped fins which tuck into fuselage slots. Mechanism 
is designed to protect crewmen ejecting at speeds up to 2,500 mph. from aircraft of future 
design and altitudes up to 100,000 ft. Fins provide arrow-like stability during free-fall of 
the capsule prior to automatic parachute opening. 


to "ease the aircraft up"; however, no ap- 
parent correction was made. He said that at 
approximately one mile from touchdown, 
the flight went an estimated 50 to 40 ft. 
below the glidepath, and he advised the 
flight several times to “bring the aircraft 
up,” yet no apparent correction was made. 
He advised the flight it was passing GCA 
minimums at one-half mile out and was still 
below glidepath. He said that the flight 
maintained the 50- to 40-ft. below-glidepath 
condition until it was over the approach 
lights, which begin 1.460 ft. before the 
threshold of the runway, lie stated that at 
no time did he consider the flight to be in 
danger, and that the 50- to 40-ft. below- 
glidepath condition was still well above the 
minimum safe altitude for the approach. He 
said that when the flight was over the ap- 
proach lights, it started to descend rapidly 
and lie assumed the captain had taken over 
visually for his landing, intending to “grease 
it on” at the end of the runway. He there- 


fore did not advise the pilot of his position 
relative to the glidepath at that point. The 
controller said that he continued to advise 
the flight that it was below glidepath 
(though not stating how far below, or that 
the safety limits were being exceeded). He 
stated that he last saw the aircraft on radar 
at the end of the runway, and also that he 
knew it had crashed because he did not see 
the aircraft target move down the runway 
as he usually is able to do by reference to his 
radar scope. He also stated that the flight's 
transmissions indicated to him that the pilot 
understood all instructions and was familiar 
with the GCA approach to Sliemya's runway 
10. The crash took place at 0211. At 0212, 
in response to notification of the accident, 
the U. S. Weather Bureau observer made 
the following weather observation: "Indefi- 
nite 200 ft. variable ceiling; visibility 1 mi. 
variable, fog; temperature 45 deg,; dew- 
point 45 deg., wind south-southeast 8 kt.; 
altimeter setting 29.84; ceiling 100 ft. vari- 
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WANT 

STIMULATION? 


Work is never a drag when you’re 
deeply involved in the absorbing 
problems of new horizons. Like the 
kind of stimulating activity that 
characterizes work being done by 
our Electronics Group. 

Research, design and development 
by the Electronics Group here have 
grown to major proportions. Current 
projects cover the fields of static 
power conversion, flight controls, 
hydrofoil auto pilots, stability and 
navigation systems, microminiature 
electronics, digital computing and 
data processing equipment, propul- 
sion plant controls, environmental 
controls, instruments and monitors, 
and other special purpose electronic 
equipment. 

Here's the place where an aggres- 
sive, capable engineer finds the kind 
of challenge that stimulates him to 
do his best work. If this atmosphere 
of achievement is yonr kind of at- 
mosphere, we'd like to hear from 

We'll be happy to arrange an 
interview. But first, please send 
your resume, with salary require- 
ments, to Mr. A. W. Wakeman, Per- 
sonnel Department. 

Hamilton 

Standard 



DIVISION OF UNITED AIRCRAFT CORPORATION 
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Windsor Locks, Connecticut 
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able to 500 ft., visibility i mi. variable to 

Published GCA approach weather mini- 
mums at Slicmya for Alaska Airlines flights 
arc ceiling 200 ft. and visibility one-half 
mile. The ceiling heights are reported in 
feet above the runway, and the reported 
visibility is an average visibility using a visi- 
bility reference chart which depicts objects 
at known distances and directions from the 
Weather Bureau Office. 

The wind at slightly more than 500 ft. 
above the runway was south at 20 kt., while 
the surface wind was southeast at 8 kt. 
The freezing level was at 12,000 M.S.L. 
Official sunset. July 20. 1961, was at 2157, 
and civil twilight ended at 2225. Civil twi- 
light began the morning of July 21. at 0445, 
and official sunrise was 0527. The moon 
had set at 0046 on July 21. 

Runway 10 is macadam and is 9,990 ft. in 
length, 200 ft. wide, and its elevation is 95 
ft. M.S.L. There are six pairs of red ap- 

E roach lights extending 1.460 ft. outward 
om the threshold. They are spaced at 200- 
ft. intervals and are 200 ft. apart in width. 
From the edge of the threshold pavement 
to a point 186 ft. in the direction of an 
approaching aircraft, the ground slopes 
downward gradually at an angle of about 
1 deg. Then the ground drops suddenly at 
an angle of approximately 50 deg. to a valley 
floor 50 to 60 ft. below the level of the ran- 

’The six pairs of approach lights arc 
mounted on poles of different heights to 
accommodate the variance in terrain height, 
but the lights themselves are practically on 
a level with the runway. A single strobe 
light’ is located on the ground, aligned with 
the runway centerline approximately 1 52 ft. 
short of the nmway threshold. There are 
two pairs of green threshold lights, each 
pair mounted side by side (crosswise to the 
rumvay), one pair at each corner of the 
runway. Thereafter, at 200-ft. intervals, 
single runway lights extend the full length 
of the rumvay along both sides. All lights 
{except the strobe light) utilize 200-w. bulbs. 

The aircraft struck the embankment ap- 
proximately 200 ft. short of the threshold in 
a nearly level attitude, the nosewheel touch- 
ing first about 18 ft. below the crest, very 
nearly aligned with the centerline of the 
runway. The aircraft slid up the embank- 
ment during impact and when it reached the 
crest, broke in two (laterally) at the leading 
edge of the wings. The fuselage, wings, and 
tail section stopped and settled back on the 
slope. The powerplants, nose section, and 
the bulk of the cargo slid varying distances 
toward the runway and up on it for a dis- 
tance of about 100 yd. Fire followed im- 
pact and the majority of the wreckage was 
consumed. 

The cockpit area was damaged to such 
an extent that the positions of most of the 
control levers could not be detennined. 
Three main fuel gauges showed 1,600 lb. of 
fuel remaining, and one showed 1,700 lb. 
The alternate tank fuel gauges indicated 
empty. The copilot's altimeter was set at ' 
29.86 and the pilot's altimeter was set at 
approximately 29.S5. The wing flap indi- 
cator was damaged, but indicated a full- 
flap extension. The main inverter power 
switches were found in the "on" position 

rated at approximately ^O.OOO.OOO^ca'ruUe 



WANT 

ACTION? 


One of the qualifications of today’s 
aerospace engineer is his ability to 
make decisions , , . and act firmly 
on them . . . based on a quick, 
logical appraisal of pertinent con- 
ditions. This decisiveness is a way 
of life with engineers in our Environ- 
mental Control Systems Group. 

Time is running out in the race 
to put a man on the moon, and 
our ECS engineers are deeply in- 
volved in developing gear which will 
make this a tremendous American 
accomplishment. We are currently 
engaged in studies to relate para- 
meters which influence operation of 
environmental systems. We are build- 
ing advanced vapor cycle systems 
which employ Freon compressors 
and heat exchangers and turbo com- 
pressors which employ the thermo- 
dynamic relation of superheated and 
saturated vapors to maintain proper 
cabin atmosphere. We arc making 
impressive strides in reducing space 
and weight requirements while in- 
creasing capacity and temperature 
capabilities for space vehicles as 
well as aircraft. 

If you are looking for action, 
we’ve got it. Send along your resume 
and salary requirements and we’ll 
be glad to arrange an interview. 
Address Mr. A. W. Wakeman, Per- 
sonnel Department. 

Hamilton 

Standard 
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ASW 

EFFECTIVENESS 


A new avionics system now under 
development at Hughes is designed 
to increase the U.S. Navy's airborne 
ASW effectiveness through data 
processing, central computation, 
sensorintegrationand more accurate 
navigation. 

Urgent and immediate require- 
ments exist on this program for Sen- 
ior Engineers and Physicists with 
applicable backgrounds to assist 
ASW Laboratory Project Managers 
at the System level. 

BS or advanced degree from an 
accredited university and U.S. Citi- 
zenship are required. Interest, train- 
ing and experience should include: 
(1) an extensive background in analy- 
sis and evaluation of airborne ASW 
weapon systems, and/or (2) several 
years of technical experience in the 
analysis and generation of digital 
computer programming and software. 
For immediate consideration, 
please airmail your resume to: 

MR. ROBERT A. MARTIN 
Head of Employment 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City 27, California 


HUGHES; 



and disassembly of both main inverters indi- 
cated that they had been rotating at the 
time of impact. The emergency inverter 
power switches were also found in the "on" 
position, but disassembly revealed that this 
inverter was not rotating at the time of 

The No. 1 VHP transmitter and receiver 
were set at 134.1 me., and the No. 2 VHP 
transmitter was set at 124.5 me., and the 
receiver was set at 125.4 me. The backup 
frequency monitored by GCA at Shcmya 
during an approach is 121.5 me. (VHP 
Guard), and is the frequency which GCA 
expects a controlled aircraft to use if the 
pilot needs to transmit to GCA during the 
final approach. 

The landing gear was fully extended and 
locked. The wing flaps were extended be- 
yond the 30-deg. position and the landing 
lights were extended. It could not be deter- 
mined from physical examination of the 
switches whether any portion of the external 
lighting system was on or off. One witness, 
standing in front of the Northwest Airlines 
operations building, about midpoint of the 
runway, stated that he saw the navigation 
lights, landing lights, and rotating anti- 
collision light of the aircraft before it 
crashed. 

All of the wreckage was found at the 
point of impact and forward of it. Exami- 
nation of the aircraft and flightpath area 
revealed that the aircraft had not collided 
with any foreign objects prior to impact. 

During examination of the powerplants. 
the fuel and oil strainers and the sump plugs 
were found to have been in apparently 
good condition and free from foreign mat- 
ter. Firewall shutoff valves were in the open 
position, and the No. 4 fuel selector w-as on 
“main." All other selectors were damaged 
by impact or fire. Spark plugs were removed 
from all engines and were found to be free 
from any indications of fouling or pcening. 
No fuel, oil or ADI* fluid samples were 
available; however, the aircraft had been 
serviced with 115/145 octane fuel at An- 
chorage. All propeller blades received ex- 

degrees toward the face. Several blades were 
broken off the propeller hubs, but examina- 
tion of the blade fractures revealed no evi- 
dence of fatigue or breakage prior to impact. 
Examination of the propeller governors and 
propeller assemblies revealed engine rpm.'s 
to have been as follows: No. 1: 2,413 rpm., 
No. 2: 2,407 rpm,. No. 3: 2,420 rpm,, and 
No. 4: 2,416 rpm. The positions of the pro- 
peller dome pistons were as follows: No. 1 : 
32 deg; No. 2: 30 deg.; No. 3: 33 deg.; and 
No. 4: 31 deg. The specified low-pitch 
stop was 30 deg. The shim plate markings 
were reasonably similar to the dome piston 
settings. 

There was no evidence to indicate that 
the cargo had shifted prior to impact. The 
weight distribution of the cargo was such 
that the center of gravity remained within 
safe limits. The maximum allowable takeoff 
weight was 107,000 lb. and the adjusted 
takeoff weight at Anchorage was 107,006 
lb. Tire maximum allowable landing weight 
was 92,360 lb. At 0135, when the flight 
was approximately 50 mi. east of Shcmya, 
an entry was made on the Plight Engineer's 


^ High Frequency. 



ENGINEERING 
TEST PILOT 

(For Manned Spacecraft) 

North American Aviation's Space & 
Information Systems Division, one 
of America's leading aerospace 
companies, located in Southern 
California, offers to the test pilot 
a unique, challenging opportunity. 

You must be 61" or under. 30-42 
years of age (preferably 30-35) , and 
currently or recently engaged in 
experimental or engineering flight 
test programs and interested in par- 
ticipating in a major aerospace 
contractor's mission simulation and 
development program for an 

flying will be involved, but appli- 
cants must be physically qualified 
to work in pressure chambers and 
on the human centrifuge. 

For additional information, send a 

MR. A. K. STARR 
EMPLOYMENT SERVICES 
12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 


All qualified applicants will receive considera- 

SPACE AND INFORMATION 
SYSTEMS DIVISION . A 

North American Aviation 
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Fuel Management log showing a gross 
weight of 92,346 lb. The log 3lso showed 
that at 0135, the four main fuel tanks had 
1,800, 1,950, 1,950, and 1,800 lb. of fuel, 
respectively, remaining. The four alternate 
tanks had been empty, according to the log, 
approximately 1 hr. 30 min. prior to the 
0135 log entry. 

According to the Alaska Airlines flight 
manual, the rpm. setting for the engines 
was to have been 2,400 for final approach 
(for four-engine operation) and 2,600 rpm. 
(for three-engine operation). The manual 
also stated that 120-130 kt. should be main- 
tained while descending on the glide slope 
to the airport. 

On the day following the accident it was 
discovered for the first time that an electric 


dent tc 


:r the ar- 


f red approach 


leading ti 
lights off tl 
as to two of the four green threshold lights, 
and to the first four pairs of runway lights. 
This condition was not reported by previous 
landing aircraft, nor was a Notice to Airmen 
concerning this irregularity issued by North- 
west Airlines, the operator of the airport. 
By splicing the cut cable and replacing a 
transformer in the circuit, all the formerly 
inoperative lighting was restored. The strobe 
beacon was not included in the cut circuit, 
although it was disconnected by the impai 
of the wreckage. The main rl 


a impact 
t, which 




d Radar manufactured by 
Gilfillan Brothers. Inc., of Los Angeles, 
Calif., and was operated under contract to 
Northwest Airlines. Inc., by the Micro-Craft 
Corp. The GCA equipment was given a 
complete functional check by the GCA 
maintenance man and the operator prior to 


its use on July 20, 1961, and was operating, 
according to them, within tolerances. Dur- 
ing the 12-hr. period preceding this flight's 
approach, six other aircraft had made suc- 
cessful GCA approaches to Shemya, using 
the same equipment manned by the same 

On Mav 3, 1961. and July 12, 13, 14, 
and 15, 1961, the GCA facility was flight- 
cheeked by the FAA and found to have 
been within tolerances. However, it was 
pointed out by the flight check crew in 
their report at the time of the latter flight 
check that, “It would appear from personal 
examination that the present radar antenna 
system now in use . . . has deteriorated and 
worn beyond its normal life and tolerances, 
and it is anticipated that it will be difficult 
to maintain within acceptable tolerances in 
the very near future." 

On July 22 and 24, 1961 , the facility was 
again flight-checked by the FAA and found 
within tolerances. Hie check pilot gave 
the controller a proficiency rating of "very- 
good” on all of the checks. Air/ground 
communications on 134.1 and 121.5 me. 
were found to have been satisfactory by tlsc 
flight inspection team. 

The GCA controller had been employed 
as an air traffic controller for approximately 
nine years, eight of which included opera- 
tion of GCA equipment. He had been 
operating the GCA at Shemya since the 
summer of 1957, using the same equipment 
that was in operation at the time of this 
accident. His tours of duty on Shemya were 
continuous since 1957, but were for periods 
of 90 days, with a 90-day rest period in 
between. He w-as the only controller during 
each of his tours of duty. His then-current 
tour of duty began Apr. 18, 1961, and he 
was scheduled to begin a rest period on Aug. 
1, 1961. He stated that he conducted an 
average of 100 to 130 instrument approaches 
to Shemya per month. Plight CKA 779 
was the 83d GCA approach that he had 
conducted since June 20, 1961. The types 



Air-Breathing Wing Flight Tested 

Flight testing of an air-breathing wing, mounted vertically on the top fuselage of a Lancaster 
PA-47A bomber, has started at Cranfield College of Aeronautics, England. Suction wing 
was designed and built by Handley Page. Suction through surface slits is provided by two 
Budworth gas turbine engines mounted in the airplane directly below the wing. Shape is a 
70 deg. cropped delta with slot blowing at all edges and vanes provided to divert thrust. 



WANT 

CHALLENGE? 

Uncharted areas of aerospace 
hardware requirements are part of 
the challenge regularly met by engi- 
neers in our Aerospace Equipment 
Systems Department. 

AES engineers research, design 
and develop fuel control systems; 
air inlet, reaction and thrust con- 
trols; supercritical cryogenic storage 

generable COj absorption; trace gas 
disposers; heat transport and space 
radiators. Also experimental re- 
search in thermodynamics; fluid dy- 
namics heat transfer; pneumatic, 
electronic and hydromcchanical con- 
trol analysis; metallic and nonme- 
tallic materials and fabrication 
techniques. There are exciting new 
developments in propeller applica- 
tions: VTOL/STOL, tilt wing, hov- 
ering, lightweight blades and state- 
of-the-art research in plastic blades. 

To learn more about these and 
other projects-for-tomorrow at 
Hamilton Standard, send your re- 
sume, with salary requirements, to 
Mr. A. W. Wakcman, Personnel 
Department. 

Hamilton 

Standard 
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Advanced training 

in your profession 
combined with experience 
in its application 


will enable you to judge 

the opportunity 
for the creative mind 

present in the positions 
listed below 


PRELIMINARY DESIGN ENGI- 
NEERS — Designers with an M.S. 
degree in AE or ME and a minimum of 
5 years design experience with at least 
3 years of conceptual design of manned 
or unmanned space vehicles. Openings 
are available in Preliminary Design for 
work on advanced planning studies and 

SOLID STATE PHYSICIST OR 
CHEMIST — PhD plus at least 5 years 
experience to direct basic materials re- 
search section working in superconduct- 
ing alloys, magnetoacoustics, ultrahigh 
pressure, physics of failure in metals 
and non-metals. 

BIOPHYSICIST — PhD to conduct 
basic research in Bionics. 
ENGINEERING METALLURGIST 
— B.S. or M.S. in Metallurgical Engi- 
neering plus 2 years experience in 
industrial physical materials laboratory 
work to perform laboratory tests in- 
volving physical, fatigue testing and 
metallography. 

SENIOR ENGINEERING METAL- 
LURGIST— M.S. or PhD in Metal- 
lurgy or Metallurgical Engineering plus 

academic physical metallurgical labora- 
tories to perform advanced physical 
metallurgical testing and research. 


CERAMIC ENGINEER — B.S. or 
M.S. in Ceramic Engineering plus 3 
years experience in aerospace industry 
or related fields to perform work in 
refractory materials research and de- 
velopment which includes ceramic 
materials, protective coatings, and elec- 
tromagnetic materials. 

SCIENCE INFORMATION SPE- 
CIALIST — Advanced degree in Library 
Science with an undergraduate degree 
in Engineering or a Physical Science to 
perform work exclusively directed to 
the support of research programs, 
through literature searches, etc. Experi- 
ence is essential. 

SPACE SYSTEMS ANALYSIS — 
PhD's in engineering, physics or mathe- 
matics are needed for work on ad- 
vanced scientific and military space 
projects. These assignments will involve 
conceptual design studies which will in- 

system requirements, and evaluation of 
various approaches. The individual will 
not only be responsible for performing 
such work himself, but will also be ex- 
pected to coordinate studies by groups 
of technical specialists. In addition, he 


OPERATIONS RESEARCH ANA- 
LYSTS — Operations Research and 
Systems Analysis (For Space Systems) 
— Individuals with desire to do broad 
conceptual analysis in the need for, 
requirements for, and the determination 
of capabilities of proposed systems to 
meet future space needs. Advanced de- 
grees and experience in systems think- 
ing desirable. 

SENIOR AEROSYSTEMS ENGI- 
NEERS— M.S. and PhD’s in EE and 
Physics who have experience in one or 
more of the following: 

Radar and Microwave, Data 
Processing and Data Correlation, 
Infrared and Optics, Counter- 
measure Techniques 
to perform research and development 
on contracts involving air and space 
vehicles, ground installations involving 
radar cross section techniques, and 
reconnaissance data processing. 
AERODYNAMICS ENGINEERS — 
B.S., M.S. or PhD to conduct theoreti- 
cal and applied studies in the area of 
supersonic and hypersonic compressi- 
ble. viscous, real gas flows. This work is 
directed toward the complete appraisal 
of the aerodynamics of re-entry of 
orbital and space vehicles. 


About General Dynamics / Fort Worth: 

Virtually the entire spectrum of engineering and scientific 
disciplines and skills is encompassed in the Engineering 
programs, which support the National Space Effort. 
Pioneer in the technological development of the South- 
west, General Dynamics/Fort Worth is continuing this 
role in the era of aerospace. 

Project activities range from data acquisition and proc- 
essing systems to logistic systems; from low speed to 
hypersonic advanced-wing vehicle systems; from satellite 
systems to space radiation effects studies. Laboratory and 


test equipment supporting the programs include: com- 
plete electronics, nuclear, and test laboratories; a hyper- 
thermal research facility; an ultra-high-pressure physics 
laboratory; both special and general purpose computer 
facilities. 

General Dynamics/Fort Worth offers a hospitable 
locale, with a mild, even climate and abundant recrea- 
tional-educational facilities, in a community of 400,000 
population. For additional information concerning the 
above openings, write Dept. 3-8. General Dynamics/Fort 
Worth, P. O. Box 748A, Fort Worth, Texas. An equal 
opportunity employer. 
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Aircraft Structures 



Airport Weather 



Also, according to the sun and moon data, 
complete darkness. 

It is believed that the captain knew the 
reported weather conditions to the extent 



Wanted: Men who are looking for trouble. 


Northrop Norair needs men who question. And question. And question. The kind of 
men who take nothing for granted. Who search out every flaw, every imperfection. 
Are you a perfectionist? If so, then the place for you is Norair. The following aerospace 
positions are available now: 

Propulsion. Men with knowledge of the fundamental technologies to do research and 
development on solid, liquid, hybrid, and air-breathing systems. 

Vehicle dynamics and control. For research and development In aerodynamics and 
flight controls as applied to VTOL vehicles, space trainer aircraft, and six-degree-of- 
freedom near-earth trajectory problems. 

Electromagnetics. For studies in energy propagation and field theory pertinent to 
such areas as communications antennas, radar cross-sections, and plasma sheaths. 
Fluid mechanics. For analyses of subsonic, supersonic and hypersonic flows. 
Communications. To conduct analysis and integration of new concepts in telemetry 
command, detection, and tracking systems. 

Experimental aerodynamics. To work with a group that will support theoretical aero- 
dynamic research with experimental approaches and will initiate experimental research 
to fill voids in the theoretical techniques. 

Operations research. To visualize complete weapons systems, and apply basic knowl- 
edge to new and diversified problems. 

Guidance and controls. To conduct study and analysis of sensors and computers. 
Systems research. To work on systems performance optimization. 

Numerical analysis. To develop large-scale numerical procedures for aerodynamic 
design and flow field analysis. 

Avionics. To work on the design, development, and analysis of avionics systems for 
Reliability. To assess the reliability and optimize the configuration and mission pro- 
Chemical research. To work on the development and applications of structural 
Metallurgical research. For research and development on materials and joining. 

If you'd like more information about these opportunities and others that may be 
available, write to Roy L. Pool. Engineering Center Personnel Office, 1001 East 

NORTHROP NORAIR 
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IBM asks basic questions in mechanical analysis 


What is the best design? 



This is an example of the force-time relationship of impact 
printing as the striking head of an output printing device 
comes into contact with its platen. 

As computers go faster, so must the machines which 
work with them. The tremendous speed at which these 
mechanisms function magnifies traditional problems 
of wear, elasticity, and timing. To meet rigorous new 
standards of performance, IBM engineers are apply- 
ing the techniques of mechanical analysis to the de- 
velopment of high-speed mechanisms. 

Through a combination of experimental measure- 
ments and mathematical analyses, IBM engineers 
attempt to determine exactly what is taking place at 
any given instant during the machine cycle. For ex- 
ample, our engineers recently were given the assign- 
ment of increasing the operating speed of the output 
printing element in a data processing system by as 
much as twenty-five percent without major redesign. 
To do so, they progressively varied mass, spring 
forces, and the elasticity of several components, and 
measured resulting changes in the system’s physical 
characteristics. By translating these experimental 
results into mathematical terms, they were able to 
arrive at a solution to the problem which might 
have been impossible to obtain using only trial-and- 
error methods. 

The exact description of the way in which many vari- 
ables interact during the machine cycle requires 
advanced measurement and analysis techniques. 
For example, the impact curves shown above were 
produced by a mechanical structure with several 


After modifications were made in the printing mechanism, 
the force-time relationship reflected a cleaner impact, produc- 
ing a sharper impression from the printer. 

degrees of freedom — a system extremely complicated 
to calculate, ibm engineers chose to alter one 
structural member slightly to produce an overriding, 
dominant frequency. They could then analyze the 
structure’s operation mathematically. 

Mechanical analysis is helping ibm engineers to create 
mechanisms with fundamentally new designs. For 
instance, in a revolutionary new typewriter, the ibm 
Selectric,'" they were able to design a mechanism to 
compensate automatically for wear and elasticity in 
the print-selection system. In an important new de- 
velopment in disk storage, they used a hydraulic 
actuator to position magnetic read-write heads which 
float on air bearings. And they have developed a 
high-speed printer, controlled by a computer’s pro- 
gram, which prints by means of engraved type sus- 
pended on a chain which moves past the paper at 
high speed. Mechanisms with advanced designs like 
these are helping to make ii possible to take full ad- 
vantage of the immense capabilities of the computer. 
If you have been searching for an opportunity to 
make important contributions in mechanical analy- 
sis, space, programming systems, or any of the other 
fields in which ibm scientists and engineers are find- 
ing answers to basic questions, please contact us. 
ibm is an Equal Opportunity Employer. Write to: 
Manager of Professional Employment, IBM Corp., 
Dept. 524Y3, 590 Madison Avenue, N. Y. 22, N. Y. 
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We need men with contagious ideas. 


Northrop Space Laboratories is looking for men whose ideas set off a chain reaction. 
Men with insights that open new doors of thinking to those around them. 

Northrop Space Laboratories is a new part of Northrop, a group exploring many ad- 
vanced areas of space technology. We’re growing rapidly. And we need men with 
stimulating minds to grow with us, to help point the directions for the years ahead. 
The following key openings are immediately available: 

Research scientists, to conduct independent research on properties of surfaces with 
particular emphasis on stability in a simulated space environment. Also to conduct 
research on sealants and self-sealing and penetration resistant composite structures 
for the control of meteoroid damage to space vehicles. 

A radiation effects physicist, to do research with emphasis on solid state devices. 
A flight test engineer, who can conceive programs, estimate manpower requirements 

A reliability engineer, to perform reliability analyses of space systems and subsystems 
in proposal and development phases. 

Stress analysts, to develop fresh analytical techniques and apply them to new space 
structural concepts: to do stress analysis and design optimization studies on advanced 
space vehicle structures, 

A plasma physicist, to join our growing program in the measurement of plasma proper- 
ties, spectroscopy, diagnostics, accelerators, and power conversion devices. 

A mathematician-physicist, to concentrate on systems analysis and operations 
research applied to military and non-military space systems. 

Physicists experienced in electro-optical imaging devices and laser theory; engineering 
mathematicians interested in detection theory, reconnaissance and tracking; elec- 
tronic engineers who know their way around statistical communications theory and 
noise phenomena: for new and original work in satellite detection systems. 

For more information about these and other opportunities, write to W. E. Propst, Space 
Personnel Office, Mil E. Broadway, Hawthorne. Calif. You will receive a prompt reply. 

NO RTHR OP SPACE LABORATORIES 
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missile guidance engineers 
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Bendix-Pacific Division 

11602 Sherman Way, North Hollywood, Calif. 


ENGINEERS • SCIENTISTS • JOIN US IN GIVING A NEW DIRECTION TO AEROSPACE TECHNOLOGY 



MATERIALS & STRUCTURES 

ENGINEERING 


r 


1 
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...unusual opportunities in the 
field of energy conversion 

Attractive career positions are now available at Pratt & Whitney 
Aircraft for graduate engineers who can qualify for the following 
openings. Our comprehensive programs in the broad field of 
energy conversion — ranging from space technology to unique in- 
dustrial power systems — provide above-average opportunities for 
individual recognition and advancement. 

STRUCTURES RESEARCH ENGINEERS 
B.S., M.S. or Ph.D. in Aeronautical Engineering, Mechanical En- 
gineering or Applied Mechanics with one or more years' experi- 
ence in the analysis of lightweight, high temperature structures. 
These interesting assignments are concerned with the develop- 
ment of new techniques in structural mechanics for analyzing 
novel concepts for components of space power systems. Par- 
ticularly helpful is the ability to solve complex problems in such 
areas as elasticity, plasticity, creep and structural stability involv- 
ing refractory ceramics and other new materials. 


neering, with one or more years' experience. Must be capable ot 
determining stresses and deformations in complex structures 
and applying sound structural concepts to the development of 
advanced power systems. Typical of such systems are fuel cells, 
MHD generators and thermionic converters where light weight 
and reliability are prime requisites. 

METALLURGICAL ENGINEERS 

B.S. or M.S. in Metallurgy to investigate and develop refractory 
metals with particular emphasis on diffusion properties, join- 
ing techniques, and behavior under extreme environmental 
conditions. 

CERAMICS ENGINEERS 

B.S. or M.S. in Ceramics Engineering to participate in a program 
in the development and evaluation of refractory ceramics for 
advanced power systems such as fuel cells, thermionic con- 
verters, and MHD generators. This program includes the develop- 
ment, fabrication and environmental testing of materials. 
MATERIALS ENGINEERS— QUALITY CONTROL 
B.S. or M.S. in Metallurgy, Chemistry or Ceramics with strong 
interest in quality control techniques. This position requires the 
coordination of materials engineering programs between our 
advanced products group and our materials control group to 
establish materials specifications and define methods for ma- 
terials analyses. 

These openings offer the opportunity to engage in creative work- 
in an engineering environment providing unexcelled facilities to 
advance original thought. Publication of technical papers is 
encouraged. 

Please submit your resume in confidence, stating salary require- 
a. D. Smith, Pratt 8. Whitney Aircraft, 400 Main Street, East 


Hartford, Conn. 


Pratt & Whitney Aircraft 


U 
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AERONAUTICAL 

ENGINEERS 


JET COMMANDER 

BUSINESS-SIZED JET 
FOR EXECUTIVE 
TRANSPORTATION 

Here's your opportunity for per- 


recognized and reworded by a well 
financed and internationally estab- 
lished leader in the manufacture of 
business aircraft ... the world 
famous Aero Commander. 

The program is privately financed 
and a backlog of orders for the 
Jet Commander already exists, so 

not dependent upon government 
contracts for continuity. Aero 
Jt front— and will 




IF YOU ARE AN AERONAUTICAL 
ENGINEER in any of the classi- 
fications listed below, please con- 


• STRESS ANALYSTS 

3- 5 years' experience in general 
airframe detail stress analysis. 

• AIRFRAME STRUCTURAL DESIGNERS 

4- 8 years' design experience, ca- 
pable of original design of air- 
frame, castings and forgings, 
along with preliminary stress 
analysis. 

• DESIGN DRAFTSMEN ^ 

drafting, capable of completing 
details and production drawings 
from design layouts, and making 
minor layouts. 

SEND RESUME TO 
Personnel Mgr. 

^COMMANDER 

AERO COMMANDER, Inc., BETHANY, OKLAHOMA 
lubsldiacy of ROCKWELL-STANDARD (^CORPORATION 
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ENGINEERS i 
SCIENTISTS 

in the fields of 







LETTERS 


Bus Kudos and Boos 

We are very much interested in your kind 
words on the editorial page of your Oet. I 
issue concerning the Mobile Lounges at the 
Dulles Airport, especially since kind words 
on these huge "taxis" have been so notably 
few. 

Your extremely fair evaluation of these 
controversial vehicles is, therefore, deeply 
appreciated both by Chrysler and by Budd. 


:s in .fi“ 


now created a second special a 
loading and servicing area. F 
Baggage is now changed twice : 


Week welcomes the opinions aside from those mentioned above. These 
rs on the issues raised in ike are: the use of existing taxiways and ramps 
ijor airports, unqualified mancu- 


■s to the Editor. Aviation Week. 
W. 42nd St., V™ York 36. N. Y. 
o keep letters under 500 words and 


, l H. Squier 
Manager, Advertising and Public 
Relations 
The Budd Co. 

Philadelphia, Pa. 

I applaud your editorial in the Oct. 1 
issue, but take exception to your suggestion 
that U.S. airlines adopt the European sys- 
tem of airport buses. 

This system reduces the flexibility of 
boarding a large number of passengers, and 
virtually cuts off any passengers who arrive 
after the bus has left even though they arc 
in time for the flight. I feel that any system 
dependent on a set time of departure for 
the ramp, such as a bus, is not the solution, 
hut some transportation system is needed 
which operates continuously right up to de- 
parture time. 

D. P. Edkins 
Lynufield Center, Mass. 

1 can only agree with you that changes 
are definitely needed in passenger handling, 
and add that they are needed more in air- 
craft ground handling techniques. The use 
of large, cumbersome buses is not the 
answer as, outside of passenger comfort, 
thev create more problems than they solve. 
These buses weigh 76.000 lb. and now cost 
around S850.000 instead of the earlier esti- 
mated cost of $250,000 each, and their 
capacity is only 90 people. This means that 
two machines (which dwarf the plane), 
weighing 152,000 lb. and costing $1,700,- 
000. have to be used for each incoming and 
g flight; this cost is exorbitant but 




. odors and blast in the 
i, high fuel consumption, engine 
overhanl cost, heavier aircraft ground loads 
and shortage of terminal space. These arc 
the "real" reasons for the need for new 
handling concepts, not simply passenger 
comfort. Anyone who thinks differently is 
just evading the issue. There arc others, all 

methods of 

lu the past few years new devices I 
handling people have come into being, su 
as, nose-in terminals (which are the mi 
practical), mechanical piers and loadi 
ramps, satellite terminals and buses, t 
none of these have or will solve our r 
craft-handling problems. 

The jet airplane uses several liundr 
gallons of fuel while on the ground; al 
$200,000 worth of fuel a year per pi 


year per plane. ( 
if nin only an he 


the ground would total os 
... per plane a year for a four cm 
craft. If the plane could be 
'ictorilv svif ' ■ 

rouldT realized. (The cr 
engine operating time should more th 
balance out the cost of operating the mi 
ing equipment.) 

In addition to the bus and terminal ct 
s. a good deal of research has 
wheel-moving devices but t 
nave drawbacks. Three major ones are: ui 
n led for hook-up, slow speed a 
strain imposed on the aircraft by the i 
symmetrical forces set up by powering oi 




:t of wheels. ( How 

do lend themselves very 
landing geared aircraft.) 
ads-antage is limited to the percentage of the 
aircraft's weight bearing on the powered 
wheel. For example, a 500.000 lb. plane 
,7 .000 lb. on each main 


While everyone is shouting for passenger 
help they are forgetting about the airplane. 
If more attention was paid to new aircraft 
handling concepts, the passenger handling 
problem would be solved for the most part 
and without additional logistic problems by 
having two terminal areas. 

Aircraft handling hasn't changed since 
1905 as they are still being towed, first by 
the tail wheel and now by the nose wheel. 
Pulled first by man and now bv 45.000-lb. 
monstrous tractors and still with speed 
limits of only 5-7 inpli. It's ridiculous! 

The new Jet Age is here and with it lias 
come many new problems in the ground 
handling of large jet aircraft. Some of these 

150 


has approximately 5. 
wheel, thus a wheel 
base a separate attach] 
for maximum traction. 

With the weights of aircraft going ui 
along with those of the gronnd-handlin 
equipment and their costs. ’’ " 


verabilitv 

terminal space, due to nose-in docking, 
plus space for some servicing equipment. 

This lengthy explanation is necessary in 
order to impress the importance of this 
problem. A quote from a Douglas Aircraft 
Co. booklet states, "Structural repairs to air- 
craft damaged by collision with mobile 
equipment has cost one airline $1,000,000 
annually." Another operator has over 
$100,000 a year damage to nose wheels 
from towing. United Air Lines has 20 Cara- 
velles; up to April of this year one half of 
them had received major damage from 
ground equipment. And the list goes on. 

Let's take care of our major problems 
first, then add the frills. 

Rov P. Gibbens 

Quality Engineer 

Orlando Aerospace Division 


Huskie Engine 


each wheel engine 


i the Oct. 8 issue of Avia- 
tion Week (p. 102) on Kaman Aircraft 
Corp.'s Huskie 5 was a comprehensive de- 
scription of the only U. S. medium-class 
twin-turbine helicopter. 

It is important, however, that one state- 
ment regarding the Boeing T-60 engines 
which power this new aircraft be clarified. 
The article states that the T-60 ". . . has 
a power/ weight ratio that compares favor- 
ably with aircraft . . . engines." This is 
most undeniably true because the T-60 is 
an aircraft engine, not a stationary engine 
as you mention. The T-60's 0.40 weight/ 
power ratio, we feel, is highly competitive 
in the turboshaft engine field. 

The T-60 started from a Navy R&D 
contract for a helicopter powcrplant. The 
greatest share of the development of this 
engine was carried out with company funds 
aimed directly at the helicopter turbine 
engine market. The result of this invest- 
ment is a 600 hp. turboshaft engine weigh- 
ing 240 lb. with a 0.65 specific fuel con- 
sumption and a growth potential to more 
than 700 hp. 

I would also like to point out that one 
of the major features of the T-60 is its 
to give tl 


v real built-in reliability factor. 


? The primary ad- 

vantages of this concept are: utilization of 
the aircraft's full weight for traction, faster 
moving speeds, lower ground loads and no 
structural strain on the aircraft due to tow- 
ing attachments. 

Several carrying designs have been made: 
a trailer (which has to be towed): a large 
flatbed vehicle on railroad tracks (which is 
a fixed installation and has a high initial 


6.2^1. This is undoubtedly the highest 
performance for any operating single-stage 


Other than these twi 
Huskie 5 Aviation Wi 
always, authoritative, a 


Industria 
Seattle, " 

(Boeing's turbine 
itself, had its beg 
marine and industrial use. — Ed. 
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Public Relations Representative 
The Boeing Co. 

Products Division 



in recording' • . . 
reliability 

means 
nothing 



. . . without the dimension of time. Performing to standards month after month, 
year after year, is the true measure of reliability. It is, in fact, the true measure of 
Brush Recording Systems that have documented much of the information from vehicles and satellites 
since the beginning of the space age. That’s why Brush is able to design Recording Systems that 
originally meet MIL specs . . . Analog Recorders . . . 120 channel Operations Monitors and the combination 
AN/SEQ Recorder that simultaneously records both analog data and sequential events. Vital components 
in every standard Brush system conform to these rigid requirements: pen motors, transmissions, 
circuit boards, hardware and wiring. This capability and experience is unmatched in the industry. 

Before prototype design becomes a problem— write Brush for complete details. 


itrush 


INSTRUMENTS 


NOV. 61961 



Can Be Kovar 
Or Glass 


1 15/16" Maximum 
Diameter 


K 

Pins Designed to Mate With 
Varian Cable and Connector 
Assembly 




VARIAN ION GAUGE SYSTEM 

1 x 10 a to 1 x 1D’ a mm Hg WITHOUT SWITCHING! 

Varian's new ionization gauge scores another first in high vacuum technology — log scale pressure readings possible 
over a five-scale range, from 1 x 10 ' to 1 x 10 * mm Hg, without switching. And full scale linear pressure reading down 
to 2 x 10 " mm Hg. • Such flexibility in log scale reading now makes possible graphic recording of entire pumpdown 
cycles. • Heart of the new 971-0003 ion gauge system is an improved gauge tube which permits better communica- 
tion with the vacuum chamber for more accurate readout. Both grid and collector are degassed by electron bombard- 
ment. The gauge tube's X-ray limit of 2 x 10 " mm Hg allows pressure measurement 10 times lower than any other 
commercially available gauge. Tube sensitivity is 2.5 times greater than other gauges. Emission current on the grid 
is continuously adjustable from 50 ,uA to 10 mA. • For more information on how Varian’s new ionization gauge 
system (and other state-of-the art high vacuum equipment) can contribute to the improvement of your vacuum 
operation, write Vacuum Products Division. 


VARIAN associates 

PALO ALTO 22, CALIFORNIA 







